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Abstract

To investigate the seasonal variation of Eucalyptus soluble protein and two enzymes related to ni-
trogen metabolism, it would provide theoretical basis for improving the utilization rate of nitro-
gen and increasing the yield. The experiment made a preliminary research on nitrogen’s nutrition
of Eucalyptus in different seasons, determinated the change of soluble protein content, glutamine
synthetase and glutamate synthase activity of Eucalyptus leaves in different seasons that related to
nitrogen metabolism. The results showed that: 1) The soluble protein content of Eucalyptus leaves
showed seasonal pattern obviously, which was closely related to meteorological factors and phy-
siological metabolism of Eucalyptus. With the growth of Eucalyptus leaves, it would increase the
content of soluble protein. In the autumn nitrogenous compounds of leaves could transfer and re-
distribute the content of soluble protein. 2) The activity of glutamine synthetase of Eucalyptus
leaves was mainly related to the transfer and redistribution of the nitrogenous compounds. 3) The
activity of glutamate synthase was related to the transferred and distributed of nitrogenous com-
pounds, which played a synergistic role with glutamine synthetasein in the GS-GOGAT pathway. It
was concluded that the Eucalyptus was in the rapid growth period in spring for a greater demand
for nitrogen. The increased of nitrogenous compounds of Eucalyptus leaves, increased the activity
of glutamine synthetase and glutamate synthase. The nitrogenous compounds in the leaves of Eu-
calyptus were transferred and redistributed under the regulation of the enzyme in autumn, the
storage of nitrogen decreased.
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Mt A &R prrkiR. MIEA S A& EmA S SR AL RS KA —. BT
VU 3 R RS BRI E X 22— AL AR AR, PR X AERE = EAR R ok, R 2400
X ) IR0 T R MG AE AR 2 1 ELBCA AT T, (ED T AR AL IE R 3R ORI FEAR Do 4R T
MRERIRA TR, AR T REERNAR, B EEMIL. PRSI F 8 B
FEWOT I VEMTT IR B AR B BT T . AR AR[2] AR AL 4K 4 5 e R ONIRE AR
X ER FFURE AL ERE . XA LK SE T IREEAT T M. B RTAERGR ORI RS B - 9720 /5 RN AE MU [3] 4577
HC2 M 7 KREF T TAE, IR & B A SRBANE R 1T — 2 a7, (HX 50 Ku L 2R
BRAE AR 17 v (R 2R A JEL T IR I O AS [ 23 0 R i 2 150 S AR S Mg R Bl A A R AR D 3
it LA 75 T £ A 25 LA AR e AT TR B o URE AN [ 23 A g v PR R 42 5 5 1 S A I e 5 Pl
WRR S5 R A VAR S BRSPS ATy vk 2 1 S A g (20 A 2L U, g
F MO BER R, 45 S B & 5 ™ R AR AL AR .

2. MRTFE
2.1. F%
SR T IR B F AT B RS X T ML S 4. Tk 9 49 2 EL(E. urophylla x
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E. grandis) L1 &, ZTEXTEM#Z(E. urophylla)f E4%(E. grandis)f R AMAE R IEAE -, @i N T
BRI A M, BA A RKEGE | &NV B VERESE . AR E SRR i, ROy 2R .
A T RRE—FAR W I 1, FESCR G SRR FARZE S, A JFEEE, IF RO KR vk
FETRAERT FH T & TUBAR I E 4347 o

22. A%

221 AMERRSENNE

K2 G i v (4] FREL 0.5 g # i, I 5 ml 0.06 mol/L Tris-HCI Z& i (pH 7.8), KB
BEFE Ay, EAIRBINE O, 1F 15,000 r/min, 4°C B0 40 43805, RERDUE, LiERNCAE AR
Wl FZ S ig e tikle HEm R B AR & . BRI 1 ml, 05 ml % 552 G-250 iRk,
CE 2 min &, J5E 595 nm FOG .

2.2.2. AEEERERESEMERNE

S IR I JT (5], WA ) BORT B 1 g B S BT PR gk b, nTity4 i) 0.05
mol/L Tris-HCI (pH 8.0)#2 M ZZ i 10 mL, VK. 12,000 r/min £5.0» 10 min, bW R BEHREU ;
B 0.8 mL KB AU N B SR 1.1 mL (R B 2560 1.8 mi e B2 1k, FRINEFHREGR), 76 40C Tk
J¥7 30 min J&, MR AR MK IR 1.8 mL, JCE 10 min J5, W% 540 nm R OD . i+ EEHIETE.
BAFEMIE 3 ANES, JFECTFIE.

2.2.3. ARERE MESEERONE

S REFHIONE JTIE[6], A Sl BUB BRI 1 g BYRES B T IR A sk, nfity4 i 0.05
mol/L Tris-HC1 22 (pH 7.6) 4 mL, VK¥HEEE, 12,000 r/min B50» 10 min, _EiEBONHEEREUR; [N
TRAASS 0.5 ml 0.02 mol/L ¥ o-Ff % —H%, 0.4 ml 0.02 mol/L ff] L-#3&®EA%, 0.1 ml 0.01 mol/L &k
£, 0.2 ml 0.003 mol/ L NADH (HHP: i i 4 — A% HER) A 0.3 ml B, [BIVRAMLEAAR N 3 mL, A2
#5537 A 0.025 mol/L 1) Tris-HC1 Z2phifi(pH 7.6) %M 78: BERIME BN G, BTN W e E i, 18
340 nm K T4 20 BPIE 1A OD A, FELEIGE 11 ¥k, HL OD {H AR 8 /b (¥ — Bk i 2 it 1

23 HiEathI R
SIS HUH 352K H Excel #1 SAS for Windows 4t i1 73 #f4F AL 2, F Duncan [RyE#EAT 22 5 B 5 PEAR G .
3. BRE S

3.1 FEIFERH AR ER RS EMNEERS

M LA H, a2 A Eim, A2 HEI 3 AR S EE AR & E
g m, AT 3 ARARIREE. 3 A~4 AnEEEAR S ERERK. 4 A~7 B, WA HalEtE
HREEEES. 7 A3 10 HlEkE Al & 2218 0HK. 10 H~11 H 2 BEM &S, M 66.094
ug/ml FFEARE] 14.799 pg/ml, 75 11 AR SIRAKKF . BLfE 10 A~12 At i op s k8 A iR pusisg £ .

XA R ZE AT I R 0 B BT 7 Z i R 2 B, A RRY], AR o m] e
E AR S B 2R IE IR /K F(F = 1379.65, P < 0.0001). B&T7E4 A 12 A &% 7 AAI10 A, Fekm
RFHAEEEAR S EERARES, HREERA RS B R EEZ 7K. AR 2 H
~3 H. 4 A~7 A, 11 A~12 A, kepntop ey tE s U & E R, 3 A MnrdE i A & =k
REGT4H~12 . f£3 H~4 H. 10 A~11 AR, afEtEai &2 R E 08, b 11 A5 ERE
FEMT2H~4H. 10 . 12 H. 7 A~10 AWHEHEARSTEBHUARE.
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Figure 1. Changes of soluble protein content in leaves of Eucalyptus in different seasons
B 1. FEETHRMHTTEEERRSEMNTN

3.2. FEFENHARBES BRI LB S

I 2 %W, MRS R B & RS YEEA RN R AR B s, 2 A~3 H, 8&BGE
RS R A S R e K. 3 H~4 B, B&EBIE & RGPS K. 4 A~7 B, WA BEBZ 5
BEvE R T, 27 ARER s . 7 H~10 A, S D RIEE K. 10 H~12 H, BABE S ki
VS 1S B BT

AR ZE R i A i S R B & S T AR BE AT T ZE b R 2 LI, SR EW, EAFRZE
R P S U R T T ) 22 SR B 35 K (F = 32.41, P < 0.0001) . FRTE7 HF112 A K& 2 H. 3
HAI 11 H, #rt A GS st E R AR EI, HA GS AR EEERKT. EAMAEKK 4 A
~7 A, 10 H~12 A #la], #eMmde GS R E N, 7 A GS iR EEm T 2 H~4 H. 10 H. &
3 A~4 H. 7 H~10 A ¥, #emdh GS it B E K, Hh 10 A GS iR EE®K T2 H~7 H. 11 A
~12 H. 2 H~3 A1 GS if AL AN B 2 .

3.3. RESHHERITE SR A BB AR

H 1 3 A A R SRR A R EE A R AR B s), EESFENMKESE 15
W, 2 H~3 A, M hBRARE RS ZEE . 3 H~4 H, BRRA s EEE LT, 4 A~7
H, M BRGSO . 7 H~10 B, EEEMHERFEATRE, REMEZEEREEs, £ 10 H
JRPBEBIRARAK . 10 H~11 A, B RIEE B7b, 75 11 HiE8E & E 5.773 mg-min. 11 A~12 A, &
AR A S T DU PR .

4. &g 5118
41 FEMERSE

AR AREEYEANERGENEERR, MEEEARSTERNZ /D552 W7 L EYIRrE
FRAC AN E B UIAH 5[ 7], SO SR80 70 2R BHAR A i A el 8 1 2 A & S AL 5 RS - AR K A
A — 80, AR AR A E AR S EAES KSR, ERERME SR, 350 M A B %
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Figure 2. Changes of glutamine synthetase activity of Eucalyptus in different seasons
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Figure 3. Changes of glutamate synthetase activity of Eucalyptus in different seasons
B 3. FEIETRMHESIRE REEENTX

RO IR . BRLLE [91Z W T AR B BT R, WAL S RETIIE R, B IRMIBPUTIRI R, T
WIEE A A R BT ARIR sl RS UL RSB HA B, ARG a5 KRB WM i Fr ] e S 5
T BRI AR 2 AR B R B S B O R R UE, RRFITIRER
M2 A3 3 AR SRR AR BB T S, b 3 A ARR A, 3 AR R EE A,
M I AR BE S BE ) LU, AR TR R A S B A BT, 4 HRKZD, RiRgERTHE, BRKERAK
L B K, AR B, MW AR IR 22, (HI A H 2 M K, B A K AT A s,
HLURTEA A, R A, DA R &etE RISy, WA it s A S R LRI 5
AR FERETHRIE 2 I BB AR R, WEMEIR, SRIBERF AR L, MBI, Fp it
KT FEYL, B R AR, FOEAERBE AW G, ACBILEE, LA IRRE 2, EER
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BUARAM Rl e s B S RAWE I, BEE 7 ASRXSRAEE. 7 A% 10 RS e, S
AR AEOUB, Mt (A BTG S RE B0, MORKE Tl A0, SEmrAr s, MOBEE. A28, nriEk
A S R ORERAA P, DURE A S EKMTEE. 10 A~11 A, AEEAR S =2 R, mEt:
B TR R SR AT AT REAT P AR 2 11 ARG, Bk, AREIROEE KR, T AR T
59, WIETEERABERED, ARG E E SERKER, TR E T BE IR EE A T 2, R
WL R R B B A& B s s A 11 H 3] 12 AR SRS, RN SN2, M EKsE,
AR S E RS EPGE BT ARSCIRWE UKL, AW R R AR S BAE R SAIA R R KME, KR
B AR, EMEARES RGNS, BEREH b S YRR BRI
A R SRR, AR AR AR R R

4.2. AEBBRA RLEE

RS A R YR D R AR OGN, AR SRR S HE N (A A A 20 S R
RIa it GS-GOGAT I — RN, ERREERNINL, RAA S SHEAR. KR, HERMNE
BRI LA G DLl R AR B KA F2E[10]. =SSRl 1. . MR HUR AR S04 28
B A E Z A GS (IR L. AN R AEAE 2 F GS [F Mg —FPE AL TARMIBR AR 2y, ARV
Ji)H GS-GS1; 73— Mg fr T etk 7y, FRONM2R1AR GS-GS2 [11]. fEm“EHYh GS1 MIIREZ: &
SEEM T RN W EIR O F I, A R BN IR R R . GS2 MThRER: ZEOUIRE. &
JREWIHR) MEAER I FA[12]o D58 Fep i rp 8 E e & OB VE AR A, ARIT T R R R
ANTRIZE [ S B3R 55 o A5 SC[L0THF TE A BUK AR P A R e 15 Rl (137 PR BB A 1 I AR 22 4k, e
RS PEAE > BER o, BB ZE A IR A R, A R £ OB TR T B, IR 55 . Machdao 2%
[13]WFFEth A B GS W P 5 TR R 2 A 2 W IEAHE, SRAMUMG. ALinss R 5L Lot RS eH
AL, BIERIAON GS W& PE S I A A SR 9 A 0 . ARSI R TR AL i A 23 G B &
B PR BN W B AR VR AR, X S AR A AR BRI B DDA G . 2 I ~3 3T RAm A T AN
DR MLHG G RS TS T R R, BEE R AR, ARMRE RS, GS IETEZHTNES . 3 H~4 F M
KB Z MR, SR, o ada i, e REOEMRES, GS IR RIK, BEE A
WA A, HOCEEMRE AW, GS IETEPRERT R, /£ 7 A TSI /A KN B R E. 4
H~10 A, HWAR T A, BEE KA (K 5 T Ry, GS R MBI F#AIL, 7E 10 AIEEIHARAK T
XS IRESC[L0] MW e 4 FAH — 2, Bl AL o OB PEAE I e 39 . BEN 11 FJE R, [
KA, i AR RE 0TS, B BTN T R A A O B ARVE I EGR IIR AL, GS 2 5 RIR M A
FAH, SSRGS, 12 A URER, BWEEZ, MMARSS, REsEs, mn&ER
PySRIBEAT R RS R I BE, 4 GS Y PRI 558

43. AERAMEE

Y FriEid GSIGOGAT @A #HT &M Ffk, TEX/MigfeH GOGAT Al GS 2P FIfEH[14]. 1E
Vit B i GOGAT FBAFAE Tkt . GOGAT 143y 3395, b Fd-GOGAT /i A & A B 1
1) 96%, Fd-GOGAT fE Sk A Jk i i 3= 2 47 57 [RIAL SRR S 2 1 [RIAK,  TAE i B 30 R SR R A AL 2 1)
& NADH-GOGAT, NADH-GOGAT F#Z 5E M AR IS [15]. RENIGE[16]0F TR, KFF
FERLH A SR G B PE R P iy ol DU IR K R B R 5 B A 1 & . REFH[6]W M v GOGAT i
PR SR T RSN ERE, SR GLU IR BH —E B R &R h S 55 & RS
PERIABA, ART TR EE AR TEA R ZET PR LRSS . ARG S5 FnT o A B R R S R
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PERAAESA S GS IEVERI AL FAARL, (HARANR AR NS, X SAE AR I B R AU 2 VA G .
7E 2 H 3 3 F Y8 BT R A B R AR s, A 2R & BRI PEAE I b AR 55, Btk 2 A% 3 A
WA E R B TS PR A, BEE I (S B R, AREIREE . 255, % GOGAT & MEZ WSS . 3
H~4 7, #mIra K s e, st mk 8, gk, AR eERae . s
TR AT WAL e Fe Bk, GOGAT 2 5 RN HFiaky, i GOGAT & Jjthid HJt, 1E 4
H B2 AR B mfi. 4 1~10 H, fptab T A, BEEEH A KSRz, GOGAT iEE
GAGREIC. BEN 11 H RS, Bk, R ARBRE ks, EACY I 7 A 23 Bo 21 AR 05 08
FEAL, GOGAT Z 5 AR MM A A, #MOLEEEE B, 78 11 AREBEmEE. 12 AR
B, A E RS, IR R FLREIS,  GOGAT &t 2 s F K& .
E&WMAE

TV E ARl FE 4 B I H (2014GXNSFAAL18083); 7 16 [X 2 k24 A= 61 35 ) b i 25 14 %1 750 H
(201510606070).
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