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Cyey = (1000 XAy =3.27 x Cyy, =104 xCyy )/ 229

PR e A S - FEAB PR MSCIR AT , FH oK RUIN 52 A A Tt
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SER IR, BT 5% B AR,

NH, * 2 &0 22 : 100 mg A2 47 O BERE Hh A
1.5 mL #2H% (1 mL 100 mmol + L =" HCI,500 L 4
115)4°C IAT#E 15 min J5 0> (10 000 g,4°C ,10 min) ,
BE)E, ISR R 2 mL E.08, A 50 mg
Pepe RS IR AkEE R0 (12 000 ¢,4°C,10 min) , 4R
JEHL 100 pl EVE S 500 Wl 1% (v/v) 7Ky -
0.005% (w/v) fif T AW IR &, Bl FS A 500 L
1% (v/v) WCHBREN - 0.5% (w/v) 8B, SR
J& 37°CF B 30 min, 7 629 nm LI SGAE

NO, " FHAYIE . 100 mg ZEA BIERER AL
mL £ FIKIEAE 45C T /KB 1 h, AR5 .0 (5 000
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W 203 Z IS AR 410 nm b B WOGE

NO, " & HAY I € : 100 mg 247 A BERE TR IA 1
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(10 000 g,4°C,20 min) J5, BL 500 pl | %& F1 250
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EDTA,0.6 mmol - L.”' NADH,12 mmol - ™' FAD,6
mmol - L.=' Na,M0OO,,3 mmol - L™" DTT) DA J% 25
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HOIA 400 wL BREHEHOR 5 7E 30°C iR 30 min, [
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g,10 min) J5E I EAE 540 nm b WOEIE
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NUE) a9 € HRMABCRITHESH (21 ] 75
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RR AN IR R AL FEAR R A0 3Ry
1.4 HiEsit

Bl iGeit o #E Statgraphics BPFH 5808, 48
AT ET A B EE  EEAEA T IE S Ak . (R
PRy B R ANOVA (1 —AN[H 5, 2 ANVOVA
1 F AR P <0.05 AN BIEZ (8] 1 22 5 5

¥ OB % #5324
2 HBREHM
2.1 TRBEIEI 84K 154K B

AT LA 3 R [ B A I 10 R oy A5
PR RN 5728k, 3 1 B, 84K bk
Flh Az Rl 2 R KT 8 B A B, A IR LA 2
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AP 25 I 2 A A A AR N B AR R R
SIEW AL, B A E v AR e B R T
58% ;s fIRAEALBERS AR A=W EEIE N T 43% , i 1A
WREART 35% . BRI E B A R AKE RS,
84K A7 Hb R F 3 i AE K AZ B, e B ER A A K
B ik , TS 84K A7 (A 5 L 35 1 o
2.2 AERELEST 84K HHEIERAMEIT

PRI R R B 7 AR A 2 A ) )
HYEM, FUEAB TN E T 84K LA iR, %
2 HIEEARME, ERASRN T, RILTES
ZEJH Ry ) B E AN T 80% I 42% 5 M, 7RI
RENTT  BOCEHR W EREIRT 45% . HYDLE
R E AR HACEFEARM TR, 5IEH A EAM
P ARESSE T M a P43 b MRS h RS
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Table 1 Height, diameter, biomass of root, biomass of leaves of Populus alba x P. glandulosa

supplied with three levels NH,NO,

Jb M Hufe HRA: Wy LIRE 7k
Treatment Height/cm Diameter /cm Biomass of root /g Biomass of leaves /g
A HN 144.9 £5.0 ¢ 5.5+0.2b 1.5+0.2 a 9.5+0.8 ¢
1E % &l NN 130.6 £4.9 b 5.1+0.2 ab 1.6+0.2 a 6.0+0.6 b
1% HN 100.2 +1.3 a 4.9+0.1a 2.3+0.1b 3.9+0.4 a

® Ok ok ok * I Ok kK
H:xP<0.05; % % % :P<0.000 1
£2 FRAEREKETHKGHAEERMEERE

Table 2 CO, assimilation rate (A), stomatal conductance (g,), transpiration rate ( E), photosynthetic pigments in
the leaves of P. alba x P. glandulosa supplied with three levels NH,NO,

s HObA R A/ AALFE g/ ZEE R B/ M-4%% a Chl a/ M43 b Chl b/ W% M & Car/
Treatment (pmol +m=2.s71) (mol *m=2-s7") (mmol * m~2 +s71) (mg-g™ ') (mg-g™ ") (mg-g™ ')
=& HN 7.6 £0.4 b 0.9+0.1b 3.7+0.1 ¢ 5.6£0.5b 2.7+0.2 ¢ 2.1+0.2 b
EH# 2 NN 6.8+0.5b 0.5+0.2 a 2.6+0.5 a 4.8+0.5b 2.1+£0.2 b 1.9 £+ 0.2 b
KA LN 3.7+0.2 a 0.4+0.0 a 3.120.1 ab 1.8+0.2 a 0.7+0.1 a 0.9+0.0 a
P-value * ok k% * * * ok k% * ok ok k * % %

VE:#P<0.05; % % % :P<0.000l; % % % % :P<0.0001

2.3 AEAFRLAEX 84K AR IEHESHD FE
& BRI

TEZR 3 A AR R AL Y S R A
FAMRAEMF TR LLIE W A R RS R, 5
TEH R R AL, 78 m AL R 3 A | AR AL Y

EE IR ERIN T 37% 136% 242% AR AL FE
77 20 0 R RSB 1 55 k20 S S 3 T
22% 218% \182% o ARAPHFNE & B m A AR AR
PF 5 IEH RUM P 5 k3 3 AR, 2 31 S S A1
T 12% F115% o WURE Y 5 ik B 5 3R K7 (9 R A
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B, U i B T 33% RIS BRI BE CRBE CEFUREFIILER ) A AR R B AR OKF
T 471% , MR H SRR S EEE AR AR BRI, b A S A B B 30% ~
IR B E R JER S AR AN, SR EE 56% , TERAM B E KK 36% ~ 67% .
T 56% o AEM B K 2 B0 w] I MRS (5 %
*3 AERHRKFET KGR PAIAEREENSE
Table 3 Concentrations of soluble sugars and starch in the roots and leaves of P. alba x P. glandulosa supplied with
supplied with three levels NH,NO,

kL b HERE Sk JULEE iR psbiia TEHD

Gle/ Fru/ Suc/ Gal/ Ins / Man/ Sum / Starch /
(ng-mg™') (ng-mg™') (pg-mg™') (ng-mg™') (mg-mg™') (ng-mg™') (pg-mg') (mg-mg™')
HN 66.7 £0.4b 153.0+2.2a 10.5+0.2¢ 0.7 £0.0a 30.3+1.9¢ 2.4 +0.1a 10.7 £0.2b 3.5 +0.5a
NN 54.7+0.7a 173.7+2.6b 3.3+0.1la 1.2+0.0b 22.8+0.7b 259.1+0.9b 3.8+0.1a 5.0x1.0a

HAR Sb PR

Tissuse  Treatment

#2 Root

LN 74.8 £1.5¢ 147.6+6.0a 7.8 +0.2b 9.7 +0. lc 12.1 £0.7a 4942.6 £276.7¢ 13.0+0.4c 7.8 £0.5b
P-value ® ok % ok * % EREE £ ok k% ok ok ok ok k% % ok %k ® %
HN 631.2 £10.5¢914.3 £12.8¢c 23.4+1.1a 253.0+14.7¢ 1049.6+9.6¢c 82.6+1.5b 26.3+1.2a 13.2+0.8a
I Leaves NN 416.0+1.0b 585.4 +8.0b 28.5+0.4b 166.6 +3.2b 805.7+6.9b 87.9x1.7b 30.5+0.4b 11.1+1.8a

LN 180.7 +1.6a 234.4+9.8a 32.0+0.7¢ 54.0=1.5a 512.6 +7.2a 55.2+2.1a 33.1+0.8b 9.8 £1.0a

P-value ® ok Ok Gk * k% k * k% R EREE L * % ns

ek % P<0.01; % % % ;P <0.00l; = % % s ;P <0.0001 ;ns:not significant.

2.4 AERERFLEX N RGHHEXY N KGHEX

W IN a |l IN b
B AOEEE 1 I R R A AR B0 T nEw T 0
2.4.1 RRARKALENH, ' NO, $BF6F8 3 o ° °
Yol AEE L h SRR PR NE, SR S 148
EORU RN T 1219% MR BERE T f b .
70% (P 1-a) T NH, * grfentp e R g & (- 2 — 1:
b) o ARFHY NO, e AR A R B R 111% ([ =z
1-o) MR B EWEAT M0t iy NO, ™ e o a {0
flg ARSUNH o R EIRAR T 74% (B 1-d) . No, 76 &[5 0 =
R o A A i (P 1e ) : o . s
242 FRARERZAHBARRATOYH £ 1 o
F 4 WTLUE AR AR B R AR [ o "
SHPET BB, R EERT, S £ o Poqe g
R A BRINRIRS 2R (5 MBI 75% ~ 95% 9 T |0
WA R b AR AR A AR o '
B R AR R IR Y, S IE A AL AR 5 ) 8 i 124 %
WA T 31% ~ 69% , FEAR A FEAR T 42% ~ 69% . 2 . | E
IR TR LR R RN R R S0 . s
ORIl R IR AE IR I T o i BB AR T 50% ~ 2 . los
80% . fEM P BEFAIRA BN G M AR Aty 2
65%N75%O Wﬁ@ﬁ\qﬂ@ﬁﬁ@ﬁ‘%ﬁ@ﬁ;*%ﬁ%\ " IbPETreatment S BETreatment " g
OB ARV IR T 22T R S4K A
WERINT 39% ~ 113% , FEAR AN, & S ER T NH, * \NO, ~ %1 NO, - & B HI 8
48% ~ 82%  H & 1R i R . Jr & R R A BRI A Fig.1 Concentrations of NH, * \NO, “and NO, ~in
SRR T 54% ~ 65% ,ﬁﬂiﬁ@ﬁ\ﬁﬁﬁﬁﬁ%ﬁﬁﬁ the roots (a.c and e) and leaves (b.d and f) of

N s P. alba x P. glandulosa supplied with three
RN EEBEWGINT 57% ~ 64% levels NH,NO,
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2.4.3  FFRA K RARMAR K B E 69 R —T— T e
(AR R R N, A NO, - SR R, o R e
SRR AL B b GO R 4R T BRI 2 i i 122
LA T 84K Bl A G B g i S
NR NiR,GS .GOGAT Fl GDH (& 2) . 7EH#, NR . i E
MR HEAE IR B 5 W (I 2-0)  NiR I GS figiE 2 . v
VEAE 45 BB K T F A LR 3 (] 20 e), e
GOGAT FTE PELE B 0N S 4T (P 2-g) L GDHL ) osoi@w © e B R R
T PEAERT R R R R T (J 2-) s b iR 2 ] : b 1472
ML IR 8 S AR (8 2-) COGAT mgite § 0155
TER ESRIR NS 2 4265 (1 2-h)  GDH Il 2 . oz
MR8 KR MR 35 (12 2-5) §o1s = {ooss
2.4.4 RRERELAIET 84K # R EH A FEWH 0.00 u 0.00
AR E KT R R A 13 B = — | A P
SRR IR B R I R R AR (i £ s, : —_— 5
trogen use efficiency, NUE) , P& R Z /K FEmTHE, ,2 , a 0 BOE
84K By NUE BEZ A%, @5 RULTIIS, 84K ity 2 ;
NUE & %W IE T 21% ; MR L B5 , 84K Bl 5 e
NUE #3400 17 96% (& 3) . 0 0.00
2.5 FRARGEEH. AAUERaLopn B o [l n e

RO O B LR R LR R e e b : 170
SRR e, UL R WA R AR A Z veno ) |
WA X KA B E R, A L .-
BFFEMIE T 84K BRLRI iy BB o R s € . ] 00
Mo WIE 4 FRERS B C S RER RS § | 0
ZIEARH(E 4-) A BN in BN e BN e
WM d-c)  PUEAR PG C/N AEARAU 3% Bk Sueoo )™ e : :
(P 4-c) s ZEMFsh FEARAU 84 C AR R EEE(E 200 . 6005
4-b) TG N PR AR & R B E TR IRAN 2 w0 N : 5
SR EEIR (8 4-0) 0h i ON BEERER 5 Iii_ o
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Table 4 Concentrations of free amino acids in the roots and new leaves of P. alba x P. glandulosa supplied
with three levels NH,NO, pe gt
B4 Ao FER HEm AR SEAR SRR iR HB &R 2R AR RHER
Tissues  Treatment Ala Gly Val Leu Ile Pro Met Ser Thr Phe
FA(HN)  242.5+68.5a 27.7+3.7a 86.6+16.1a  66.9+5.2b 90.9+14.6ab 34.3+6.4b 26.2+3.5b 248.1+51.7ab 157.2£12.2ab 41.8 £8.2b
# Root EWAR(NN)  426.9+61.7b  88.1£17.0b 130.7£19.4ab 96.9£21.3¢ 115.8+17.3b  39.1%5.0b 27.8+4.8b 475.6+102.7b 215.5+50.0b 36.8 £7.9b
XA (LN) 246.0+60.6a 27.0+4.6a 66.0+18.9a 48.8+14.8a 49.6+14.2a 16.6+2.4a 11.3+4.2a 164.8+41.3a 53.0+15.7a 18.3+4.2a
P»Value * % Kk ns * ok ok ns * K ok 3k ¥ %k * * 3k
FIA(HN) 581.6+28.9¢c 29.2+2.9b  114.1+8.2b 101.2+6.2b  78.5+6.8b 81.9+9.9b  125.7+13.6¢c 810.5+174.9¢c 139.9+12.6b 148.7 £32.9b
B Leaves EHA(HN)  396.1+47.8b  22.3+2.5b 69.7+9.2a 56.0+15.5a 49.9+6.3a 61.4+£10.9b 62.5+5.0b 584.8£130.2b 104.2+15.7b 82.4 +23.0ab
& (LN) 188.3+5.7a 7.6+1.4a 47.5+11.7a 38.2£9.7a 38.5x10.1a 28.2+0.8a 32.8+0.1a 106.1+10.3a  39.7+6.7a  56.6+2.1a
P-value % %k % % * ok %k * * % % % ok %k ® ok * %
HA st RAEMR VB ERR BEAM KA AR HEMR HAR R E R BEHER
Tissues  Treatment Asp Cys Glu Asn Lys Arg His Tyr Sum
FA(HN)  686.5+44.4b 32.7+3.2a 1253.2+96.0b 33248.1+2858.5h 69.0+3.0c 8668.3+1353.5¢ 175.2+15.4b 42.5+5.1a 45239.1+2810.8h
i Root EHZ(NN) 883.9+96.6b 31.0+4.6a 1618.1+163.6b 32677.1+7907.3b  86.6+5.7b 838.4+142.9b  167.4+23.2b 39.5+0.1a 37852.6+8 115.8b
KA (LN)  171.9£51.3a  26.7+3.8a 475.6 £156.1a 2616.2+1078.7a 24.7+4.4a 48.5+8.5a 43.8+1.5a 33.0+£2.2a 4141.8+1421.2a
P-value Kok ok ok ns s % % % %% ok % % % % % ns % %
A (HN)  395.7+69.8h 62.8+5.1c 3099.9+298.8¢c 6316.7+1196.1c  108.0+6.9¢ 180.4 +21.4b 44.3+1.6b  52.2+2.8b 12499.1+1 303.0¢
it Leaves IEHA(NN) 347.9£55.7b  40.3:1.5b 2330.3£336.3b 2103.2+394.9h 50.5+10.3b 41.4£0.5a 43.7+1.6ab 45.1+9.3ab  6537.7 +1024.0b
BA(IN)  151.8+17.2a 22.5+1.4a 714.1+174.4a 971.2 +£695.9a 22.5+2.2a 32.5+0.8a 38.9+1.3a  31.5+0.2a 2595.2+721.7a
P-Va]ue * * ok ok LS * 3k * ok sk * kK ns B H ok 3k
T % :P<0.05; % % :P<0.01; % % % :P<0.001; % % % % :P<0.000 1;ns:notsignificant.

WEREAE AL ) A I AN 2 i B DRI 2 1) H 9, I
A B YIIE IARE TR

TR AE A A AR IR A P P A 453 T A
FH S AL 2 A 2 B DG 51 38 il ) A A e 7 62 1)
THY A SR . AUTFE AP IREE I N AR P4
) S I, v ) A R R R OK
A T X SRR AR R
AR, I pe) AR ) B R AT B8 T v
MR EE R — 2 H R By — B E WY o,
TERT AN 107535 FE I 5 3 A b R P TR
FEMR A, H i ) 25 fa Bt SRR KT I i
S, X AT RESARARAE R A a3 I #R
SHEI IR R B E K, MR XK B K&
NH, " F NO; ~ SE W RE Ty o AiACI A Hh a] 7 4y
il T LS WAB 1 A Ll b R R 4 3l
REJT (05 55 5 BB G A AR TR EE 24y, o2 ek
G e & A A AR & AR iz i T 2P
Ko ABRT, BUR Bz AR R R e
S, IR B R R AR AR IR AL S - TR ) 2
TTTT 6~ 2 T 4 A DU S AL A A W e i TP R A T 1Y
FEIEY R AR B DA R A C AR
FYEEMNTASMAERET, HILEHT A SR
RIAER X 5APE 5T 84K A 7EAR AU K
ALY RN — 2 IRESAME T, 84K AR P iE ks
E I, R R, ISR R R I SR
Z I JeEERP e R s o

B SRR AR AR N A KR T i R B
WL, “H AR g RACE Y (BN LR (5
JUH B AR B AR AR AR 4 ()
i) Afe Rt PR RS IR ANIK &R, 7E C/N mfy 1
UL, RRA 2R C KR RIF; £ C/N ik
MEOL T, C R I A BRI N R IH A A
IFFEH AR e v U, C/N S I%, FE IR,
C/N fimio WHIEEE R R WAL m /AL FLS 84K H1
B A AR A QI IS s, A A 0l 7= 1y A
2, TR A S AR A E

4 Hip

1o AL BRI 84K A7 L 5 MR AN ) LR W)
B AMHRAR R AT, G0 TR R R BRIRAR
TR 5, P HE AR NH, AT NO; IR
FRE N T 4 R RN I & AL N &R i
PIRAEY C/N g8/ IR AL B i TR AR AR K
AR T HOEA BERADE G @R & &, W TR i
PER, AR TR A R i R AIR TR AP NH,
AR NO, ™ B i AR TR NR RIS, %
R TR BR8N &5, Y i
PEY C/N R, X4 RSB 84K 47 b 1 i AL
55 R R T I BRI a7 R R B AR
(1 — 2k, RSN R 5 rp R T I R AT B 4
ARSI 0 5 T SRS ERIE R R 5 B, AR AR
HBEE A B AR TR



56 1

X A3 06, 55 AR RR ML LA /KT 84K M40y itk AR ) 52 ) 71

S 3K
[1] Rennenberg H, Wildhagen H, Ehlting B. Nitrogen nutrition of pop-
lar trees[ J]. Plant Biol (Stuttg), 2010, 12(2); 275 -291.

[2] Studer M H, Demartini J D, Davis M F, et al. Lignin content in

[

natural Populus variants affects sugar release[ J]. Proceedings of the
National Academy of Sciences of the United States of America,

2011, 108(15) : 6300 —6305.

—
W
[

Luo Z B, Calfapietra C, Liberloo M, et al. Carbon partitioning to
mobile and structural fractions in poplar wood under elevated CO,
(EUROFACE) and N fertilization. [ J]. Global Change Biology,
2010, 12(2): 272 -283.

[4] Luo Z B, Polle A. Wood composition and energy content in a poplar
short rotation plantation on fertilized agricultural land in a future CO,

atmosphere. [ J]. Global Change Biology, 2009, 15(1) ; 38 —-47.

—
W
[

Novaes E, Luis O, Drost D R, et al. Quantitative genetic analysis of
biomass and wood chemistry of Populus under different nitrogen lev-

els[ J]. New Phytologist, 2009, 182(4) : 878 —890.

—
=)
[

Luo J, Li H, Liu T, et al. Nitrogen metabolism of two contrasting
poplar species during acclimation to limiting nitrogen availability
[J]. Journal of Experimental Botany, 2013, 64 (14 ). 4207
—-4224.

—
~
[

Luo J, Zhou J, Li H, et al. Global poplar root and leaf transcrip-
tomes reveal links between growth and stress responses under nitro-
gen starvation and excess [ J ]. Tree Physiology, 2015, 35

(12) . 1283.
'8

[

Lopezbucio J, Cruzramirez A, Herreraestrella L. The role of nutrient
availability in regulating root architecture. [ J]. Current Opinion in

Plant Biology, 2003, 6(3) : 280 —287.

—
=
[

Farrar J, Pollock C, Gallagher J. Sucrose and the integration of me-
tabolism in vascular plants[ J]. Plant Science, 2000, 154(1) . 1 -
11.

[10] Oliveira I C, Brenner E, Chiu J, et al. Metabolite and light regula-
tion of metabolism in plants; lessons from the study of a single bio-
chemical pathway [ J]. Brazilian Journal of Medical & Biological
Research, 2001, 34(5) . 567 - 575.

[11] SRESIE, REMRHE, ALAB, 45, WAL XIBEE 34 w AT ilF
BRI ARPRLAR U A R [ )] AR, 2010,
30(2): 326 -329.

[12] Zhi L1, Shi HZ, Liu G S, et al. Changes of Carbon-Nitrogen Me-

tabolism of Flue-Cured Tobacco with Sweet Aroma in South Anhui

Under Different Fertilization Rates[ J]. Soils, 2010, 42(1): 8

-13.

FBI . AR R AR AKX B B AR MR B R L S BRI

RIS D], MERIRE, ASEE R R, 2017.

INGRE, A B AR AR KPR R AR A 0 BT

HIsZm [ J]. BRI 4, 2005, 28(3) : 126 - 128.

[15] York L M, Galindocastafieda T, Schussler ] R, et al. Evolution of

[13

—

[14

[I

US maize ( Zea mays L. ) root architectural and anatomical phenes
over the past 100 years corresponds to increased tolerance of nitro-
gen stress [ J |. Journal of Experimental Botany, 2015, 66 (8) :
2347 —-2358.

[16] Zhan A, Lynch J P. Reduced frequency of lateral root branching
improves N capture from low-N soils in maize[ J]. Journal of Ex-
perimental Botany, 2015, 66(7) : 2055 —2065.

[17] Euring D, Lifke C, Teichmann T, et al. Nitrogen fertilization has
differential effects on N allocation and lignin in two Populus species
with contrasting ecology[ J]. Trees,2012, 26(6) : 1933 —1942.

[18

—

Cooke J E K, Martin W. Nitrogen storage and seasonal nitrogen cy-
cling in Populus: bridging molecular physiology and ecophysiology
[J]. New Phytologist, 2010, 167(1): 19 -30.

[19] Ke L, Shichang L, Yupeng T,et al. Optimized GC-MS method to
simultaneously quantify acetylated aldose, ketose, and alditol for
plant tissues based on derivatization in a methyl sulfoxide/1-methy-
limidazole system[J]. J Agric Food Chem, 2013, 61(17); 4011
-4018.

[20] Deng C, Deng Y, Wang B, et al. Gas chromatography-mass spec-
trometry method for determination of phenylalanine and tyrosine in
neonatal blood spots[ J]. Journal of Chromatography B, 2002, 780
(2): 407 -413.

[21] LiH, Li M, Luo J, et al. N-fertilization has different effects on the
growth, carbon and nitrogen physiology, and wood properties of
slow-and fast-growing Populus species[ J]. Journal of Experimental
Botany, 2012, 63(17) . 6173 -6185.

[22] Ruffel S, Krouk G, Ristova D, et al. Nitrogen economics of root
foraging : Transitive closure of the nitrate-cytokinin relay and dis-
tinct systemic signaling for N supply vs demand[J]. Proceedings of
the National Academy of Sciences, 2011, 108 (45). 18524
- 18529.

[23] Jie L, Jingjing Q, Fangfang H, et al. Net fluxes of ammonium and
nitrate in association with H* fluxes in fine roots of Populus popu-
laris[J]. Planta, 2013, 237(4) . 919 - 931.

[24] Cooke J E K, Martin T A, Davis J M. Short-term physiological and
developmental responses to nitrogen availability in hybrid poplar
[J]. New Phytologist, 2005, 167 .41 —52.

[25] Cooke J E, Weih M. Nitrogen storage and seasonal nitrogen cycling
in Populus: bridging molecular physiology and ecophysiology [ J].
New Phytologist. 2010, 167(1): 19 -30.

[26] 406 =47, o0, Wk HE DARAEERE & i 3 bR i R
RERRESHEHEWELT]. B - %, 1986 (2) : 60
-61.

[27] WUk, B AR, RYRE R SO R E TR Re [ T].
P T A AR, 2007, 33(1) - 1 -8,

(28] E/NR,IBRAE, X 4%, 4. H 58 W AR AT 35 26 IR B IR £
TASEIR )], BA44,2019, 33(01) : 60 - 68.

[29] Zhao H, Su T, Huo L, et al. Unveiling the mechanism of melato-
nin impacts on maize seedling growth: sugar metabolism as a case
[J]. Journal of Pineal Research,2015, 59(2) ; 255 -266.

[30] Rucha, Karve, Michael, et al. Evolutionary lineages and functional
diversification of plant hexokinases[ J]. Molecular Plant,2010, 3
(2): 334 -346.

[31] Nunes-Nesi A, Fernie A R, Stitt M. Metabolic and signaling as-

pects underpinning the regulation of plant carbon nitrogen interac-

tions[ J]. Molecular Plant,2010, 3(6) : 973 —996.



72 Mook Bz B 5 32 &

Effects of Nitrogen Supply Levels on Carbon and Nitrogen Metabolism of
Populus alba x P. glandulosa Seedlings

LIU Qi-feng, LI Zhuo-rong, WU Jiang-ting, LUO Zhi-bin

(Research Institute of Forestry,Chinese Academy of Forestry, Beijing 100091, China)

Abstract. [ Objective | To investigate the carbon and nitrogen metabolism of Populus seedlings under different
nitrogen levels. [ Method | Populus alba x P. glandulosa seedlings were treated with high (16 mmol/L N) ,
normal (4 mmol/L N) and low (1 mmol/L N) nitrogen levels, respectively. The growth, carbon and nitrogen
metabolism of Populus alba x P. glandulosa seedlings under the three nitrogen supply levels were analyzed.
[ Result] High nitrogen led to increased net photosynthetic rate, sucrose content in root, starch content and bio-
mass in the leaves, promoted the carbon metabolism in P. alba x P. glandulosa. Meanwhile, the absorption

and accumulation of NH, * and NO, ~in the roots, GOGAT activities in the roots and leaves, the amino acid con-
tents and total N contents were elevated under high nitrogen levels compared with that under normal nitrogen sup-
ply, which resulted in enhanced nitrogen metabolism in P. alba x P. glandulosa. In contrast, low nitrogen
treatment brought about reduced net photosynthetic rate and the contents of most soluble sugars and starch in
leaves, inhibited the carbon metabolism in P. alba x P. glandulosa. Additionally, low nitrogen supply also in-

duced the decreases of NH, " and NO, ~ contents in the roots and leaves, decreased the nitrate reductase activities

in the roots, and the contents of amino acid and total N in the roots and leaves, leading to inhibited nitrogen me-
tabolism in P. alba x P. glandulosa. [ Conclusion ] The carbon metabolism of P. alba x P. glandulosa is
highly linked with nitrogen metabolism in response to changing nitrogen levels in the environments. Carbon and
nitrogen metabolism is enhanced when nitrogen supply is abundant, and both are inhibited under nitrogen defi-
ciency condition.

Keywords : nitrogen; Populus alba x P. glandulosa; carbon and nitrogen metabolism; amino acid; sucrose;

carbon nitrogen ratio.
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