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HESAR. 87 M EH K, IR EHS, &4 HAREA (Gy-N) . KSR (N
“NYEEHE R 1.
R1 FNEHIARE(Gly-N) SMESESR (NH, -N) B SRE

Table 1 Proportions and concentrations of glycine-N (Gly-N) and ammonium sulfate-N
(NH,"-N) applied in treatments

LS HFSME FMHE
Treatment No. Code Nitrogen concentration (mg/L)
Gly-N NH.-N Gly-N NH-N
1 0 0 0 0
2 0 1 0 10
3 0.25 0.75 2.5 7.5
4 0.50 0.50 5.0 5.0
5 0.75 0.25 7.5 2.5
6 1 0 10 0
7 1 1 10 10

WA R M 2000ml B i, P984 HeB) 300g, FIBEREACHL O, XL RE B] 856, N ATRIBIEMEBE. %
ETERRME WETHFIE RALTEMA TES S228. ZAEFBESHBIRY 0ml, =HEN
24 60ml, MG K 100ml, = KB — WA, FERR. 88X 10h %K, 14h B, RBE3H
luc, BE30C, HHRSIXREUK WETYE, AHE&THE AR NEBENSE B
MAT-2712 B 4002 "N £ 5.

AR50 & A0 B AR BR B A5 (NH, -N) A PNARIE, 8 NH, -NL Bk e R E 5% NDFFNH:_NﬁW
B AR N FE, BHERT B MR HEAARE, #FR S Bk LA T4 % NDFE,
AT R SRR SRR E S RES . Gly-NE RS RN 5% NDFF,, W 2wk
KB, HEARXN

NDFF,._, = (B NRFEHSME / SMRE N FFE28) x 100

NDFF; = (PP TRELRME / FBEE) x 100

NDFF,; , = 100 — NDFF,,,.  — NDFF,__, |
12 AEEERSARLNELR
121 KBEERSRFAME XMEE ATHBABEESERSAERAG FTHEEREALRR,
EXHEFREN THARZRRKBEAERSEMERESAERL G TUBBARBLSERE
g (75 GOT) . &N &R (FIFR GPT) R & EMBL LR (7% GDH) A/ T RN, RBiZ 4 1M SRR
(10mg/L) . (DA, Gy-NEFE. QM NH -NERME. Q)EM, Gy-NEH£K. )F
M, NH-NEFBE. EXEZR BHARAHS. G4, SR, BH%E R ERARHE
BrARREFRMATT. HRUKRBEM MR R ES B M FK117. R AR A 1000ml =41, VB
A B3RP 200g, L 20 X 200mm RE— N, UREFHMABE, HAFBEE AR, MAERBE =
7 40ml, =GR 60ml. B R B—KEFRE, FEER, X ERHREMAR L. 36 REUE, S4HK
oo, 2 RIS E, WE GOT. GPT & GDHIEH" ', 3 HHAHH Gly-N. NH; -NZH
HALEE M (ZERHM) GOT (R GPT. GDH) EHE R E 4 D(%), HEAR K D(%) = [(A-B) /B] x
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100, HH# A %77 Gly-Nh B 9 (2 3#1) GOT (8 GPT. GDH) i 1 B # /R NH, -N-E g7t (Z22UR)
GOT (8 GPT. GDH) {& . '
122 EEMPASEEMSAAMAEXABEENXR  RIEERRBER, FFE—SPHEER
BAMABAEMRS RS XBEEYER, - AEERSA SHMESES AR (10mg/L)TH
HHRR, RUTF 3MLE: (1) Gy-NERBRELHEL R, QFERSEA G- NERBEEER. )
NH -NERBEEHER, BH 3 W BARAHT. GEUKREFIHRE RS S, B4tk st —
mEE, R ERE B, B3R 21 KIS WK, WE BBk GOT. GPT 1l GDH & .

2 ZERS5aH

2.1 SEBRSESKRSEMKEERKEERKHR MR
£ Gly-N5 NH; -NAR B L SR ETLEHERZE T, U H 8BS SRk TYUES
RARINE 2.
:2 Gly-N5 NH, -NTEE bt 5Kk ERXE K 51 REkBTHESRER"
Table 2 Dry weights and N uptakes of rice plants after 51 days of sterilized aquiculture with
Gly-N and NH; -N

LEE FYE (mg/ ) B (mg/H)
Treatment No. Dry weight (mg/plant) N uptake (mg/plant)
1 42.68 d D 0.000 e D
2 4773 ¢ CD 1353 ¢ B
3 66.68 a A 1.572 b B
4 5713 b B 1.602 b B
5 56.07 bc  BC 1.628 b B
6 56.23 b B 1471 bc B
7 53.50 bc  BC 1.899 a A

1) THRED KEER4 BT P=0.05R0010 % R BEME AT (SSREK). TH.

%2 %0, S5 8 (10mg/L) T Gly-N¥#i (43 6) 35 NH, -NEL# (4 3.4.5) &
HEFYEYTERT NH -NEHLL I (GH 2), X8 Gly-NoKRAE KA BAFHE
B, WE 21 E 6B, W TRALERERAEN S MEHEFEERR (URBER
)5 TFWEEFSH, B2 FYE (D5 Gly-N(X) 1 NH; -N(X,) # £t 15 1375 # 40
T

Y=42.68 + 15.36X, + 12.81X,, F=570", n=18
FRERH, ER3% 0.025 BEMAT. (ARFE—HED X5 XK MWEIIR L F A2
T 0.01 % 0.05 BEMATF. XiLH Gly-N5 NH -N_FEaEskMER. mTEz
AR BEAN AR ) EER (Y HEmAN, EXP Gly-N5 NH] -Ny@ERZ R
¥4 51K 0.7074.0.5899, FiE EE R TG, IR Gly- N KR FHERREEAK
F NH; N,
Gly-Ni5 NH; -NFEC-& i i =4 KR T EH B ADW AT LU % A& (10mg/L) T
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Gly-N5 NH, -N¥ B Ui &b 2 4. 5 NH, -NALHE 2 R B3 Gly-NA R 6 i THE
DW(0.5,0.5).DW (0,1). DW(1,0)#E TRt 5.
ADW= 2 x DW (0.5,0.5) — DW(0, 1) — DW(1,0) = 2 X 57.13— 47.73 — 56.23 = 10.3(mg/ plant)
S B, ADWH FER 6.72, 1% 0.025 ¥ BEH KT, B TADWERIE, XL RA
EMERRGT, AL CHLRBCHE H 43 51 200 1 & SRR AT

HH®R2 TR, A& (10mg/L) T Gly-N##E (45 6) 55 NH,; -NFEEH (4h3 3. 4,
SYGENBREYTEST NH, -NFMELLE (403 2), XFARBE Gly-NatKRBEE
R AR, EULRLEEEREN S MEFHAR UHBERR) 5RE
BEFSH, ZLRRE (V)5 Gly-N(XY) 1 NH-N(X,) B & ¥ E 35 BT .

Y=358x 107"+ 1.58X, + 1.47X,, F=12095"", n=18

FRERY, EXE0.01 EFMHAKF. (RB#E—LHHE X5 XMW EITEKREEADT
0.01 Wk B EKF. XYW Gly-N5 NH, -NZHETRERKR. & Gly-N5 NH-N
HIEAZ R B0 HH 1.0030,0.9331, §i & BER TIEH, AT LAHENT Gly—Nxf /KR8 % & & 12
#AER MR T NH, -N, 1B Gly-NA] 81K 7% 5 304 B R ik

Gly-N5 NH; -Nfic & Hi i 7= £ K R A EBANETUALE 4. 2.6 WRA R
N(0.5,0.5). N(0,1). N(1,0) # T it 5.
AN =2 x N(0.5,0.5) — N(1,0) = N(0,1) = 2 X 1.602 — 1.353 — 1.471 = 0.38 (mg/plant)
ZWHE,ANK FER 7.17, 135 0.025 WEFHKT. BTFAMENE, XLHESREM
FHAMT , Gly-N5 NH," -NECHE 5 43 5 8 HEAR L AT 42 37K A 0 5% 40 O K.
22 BERTESERSEKEIAERNAR

¥ Gly-N5 NH, -NARE L S®ELHEEFEET, B 8B5S mkknky
Gly-N. NH-NREFF 8 & 5 2 &K H 3 F L0 NDFF,, . NDFF,,. . NDFF,, Ji#
3 iR,

&3 Gly-N5 NH/-NTRE L SREXEKE 51 XEABEAREE Gly-N.NH,-N
ERFRASEMNE D% NDFF,, . NDFF,. . NDFF_, .

Table 3 N contribution of Gly-N, NH,"-N and seed-N to rice plants after 51 days of sterilized
aquiculture with Gly-N and NH,"-N

HEs NDFF%f{H
Treatment No. NDFF% value
NDFEg,- NDFFwi - - n NDFFsees- v

1 0 f F 0 f F 100

2 0 f F 7115 a A 29.25
3 1873 ¢ E 5829 b B 2297
4 3593 ¢ C 3851 d D 25.90
5 4147 b B 33.00 e E 25.33
6 7253 a A 0 f F 2747
7 3085 d D 4636 ¢ C 2279

# 3 U NH -NARS (4b72 2) ) NDFF,,. 5 NDFF,, 2 FI S KEZ 5504
100%. 100.89%. 100.33%., “F-3¥J{H 100.40%, JLF % T HISH 100%. FEE L, B NRE
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¥RAFH) NDFF,,. S5 45 R 18 H) NDFF, A B0 T R4, DA 158 B 4% 40 38 Fh
#3588 tH 89 NDFF,,,_ (A BP0 AT fR . 3 DA NDFF fER R & R R KRR
EHRATRY, o UF S EHRBET Gly-N5 NH, N /KFBRE R TRA D5 E
B mE, A%, S8 E (0mg/L) FR#FLLHE 2.3.4.5.6 F NH, -NEKNZHHED,
Gly-NE 9 # R 411, NDFF,,,. (#i 71.15% R8I T FEE 0%, i NDFF,, fH & 0% 2R L

FHE 72.53%. BT AE S Gly-NATLAAE 5 NH, -NH R A TTERE. SRERAK

80

70 ¥=0.1720+6.7120X

60 R=0.9783** =15
50
40 )

30

Gly-N SR EBENE L

N in the plant derived from Gly-N (%)

0 2 4 6 8 10 12
HERSERE
Gly-N concentration {(mg/L)
B 1 KASRE (0mg/L) BHAKE&MET Gly-NWKE 5 NDFF,,_ I E3E £
Fig.1 The linear regression of NDFF; against Gly-N concentration in rice plants under sterilized aquiculture

with Gly-N and NH, ~N equal nitrogen treatments (10mg /L)

80

70 ¥=6.6720+6.7039X
60 R=0.9726** n=15
50
40

30

N in the plant derived from NH3-N (%)
NH; -N B4 LENEN L

0 2 4 6 8 10 12
MM AERE
NH{-N concentration (mg/L)
B2 AKEERE(0mg /L) EEAKKLMAT NH, -NKE 5 NDFF,,. (M EITELK
Fg.2 The linear regression of NDFFNH‘«,N against NH‘,+ —N concentration in ric"e [;lams under sterilized
aquiculture with Gly—N and NH: —N equal nitrogen treatments (10mg / L)
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#T AR Gly-N5 NH;' -NAC t4b 32 i NDFF,, | 25084 18.73%~ 41.47%, LI A S & %
H AT 8 Gly-NFBRERE 5, 735 25.40%~ 55.66%. TR Gly-NFHRIH N 5375
FGly-NWH#HNBH B XER., RE Gly-NEER BEER, I 77 5304 %K 08 Rk

KFEEFRBRERE (10mg/L) Zh3, 14 2.3.4.5.6 1 NDFF,, B Gly-N¥ B 5%
NDFFy,. 8 NH, -N&ERAEITHL A 1. 2.

B 1ME 2 R ELENTHREMERIFHN 6.7120. 6.7039, ZF JLFHE, XL
Gly-NAl NH," -Nx/K AR E RN T KEHFH.
23 KEEEBRSEAMRLNE
231 EEREFNBEBSAFAAXMERNET SESEB(GODHNEGRHE
T (GPT) 21 1k 9 B3 5 i 56 B, 20 B4 AL TS RZ

L-AER + ¥B LB GOT  L-KIT&ER + « ML= 8

L-HE8R + WEMR_GPT, L-NER + o« FR R
& B S8 (GDH) EEY E R NP TREEERY, EELSSBEEER M.

L-5%8 + NAD(P) * + H,0_GDH | o X ~8 + NH; + NAD(P)H + H*

R4 Gly-N# NH,-N EHE kg 36 X/FH. 8 GOT.GPT B GDH &%
Table 4 GOT.GPT and GDH activities of rice plants of indica and japonica cultivars
after 36 days of sterilized aquiculture with Gly-N and NH, -N

R o AE wE "
Vatn'eties Position N sources ‘ Enzyme activity
GOT GPT GDH
(emol g h™)  (umol g™ b) (U g min™)

WA RS Iy Gly-N 45.6+10.2 163.8x18.0 499+33
NH,"-N 46.2£3.6 160.2+29.4 272462

% Gly-N 15.4x2.2 52.6+3.4 738

NH,"-N 11.8+0.4 40.6+5.0 60+15

H Gly-N 23.0+2.4 116.8+13.2 8215
NH;"-N 17.4+1.8 59.6+3.4 103+14

B Gly-N 22.4+3.4 86.2+6.0 14916

NH,"-N 20.4+3.6 68.2+11.8 122427
LR S wt Gly-N 24.4+9.0 98.0£22.6 401£84
NH,"-N 23.0+6.6 84.0+21.4 27658

- Gly-N 15.0£2.8 58.6+15.0 70+18

NH,"-N 12.6£2.2 35450 60£9

i:] Gly-N 23.0+9.0 108.4+5.6 96+8

NH,"-N 8.0+1.8 59.6+3.4 158+12

273 Gly-N 19.4+5.6 75.4x19.4 168+53

NH,*-N 14.2+0.2 52.4+42 12021

1) GOTMIGPTIE 1k LA St Y 8 PE4 /i X R 2 AR B TR IR B /R 0. GDHYEHE LR R #E o 5 oy
REBSIREDEE E A ERT, BOEEERAL0.001 5 — M BA (U)HEDY, FA.
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Hl BEFER A Gly-NF NH, N B 7K 36 X5, #8k GOT. GPT & GDH ¥ ¥ & K 4%
B B4 A7 Gk 4.

4 PHl . EREE AR GOT. GPT & GDH &8 Gly-NK T NH, -N, X ZF# &’
BRI KRS &AL GOT. GPT & GDH i # — &bt > 1R > 2, HFE —#E A EL
HRABEHZREBRARG. M. 2% B GOTHEMHERENE D) MFES N
— 1.3%. 30.5%. 32.2%, $ERE 4> B A ~ 6.1%. 19.0%. 187.5%, AR F &K, HEWHIOKT
M, 35 23.0umol g 'hT'; ML 25 MR GPTEE & % £ B H 4 B D(%) M7 4 5 4 2.2%.
29.6%. 96.0%, FERE K 16.7%. 65.5%. 81.9%, W HE K. EHRIH GPT HHEEEE Lt
15 108.4umol g~ 'h™', XUEHAKMBRIKMEERTEEARK —HRTTER AN KL
FEA AW B FE4E. Kl B R GDH &t Gly-NAI NH, -N&E | i, Z.RER B2
D(%) ¥ LAM- 8K, 43 51 4 83.5%. 45.3%. Bt Jr GDH & ¥ 0 38 #9382 7 B3 7T B S 4R ik
MEERAE —a LFABIM R EERLA X, FHEEH, NH -NGEKR R GDHE
R T Gly-N&#, XAl fiE 58 GDH ki) & 2 M &2 R B — Al ¥ R 7, %R R
TR AR TR B3R 4> NH, -NERA RN EER, REH &S E HE, LETARTE R
PKBERE X, KB EEA /R SHR.

232 HEEBRESHEERSAFAEXBEENOE®  Gly-N. Glu-NH NH,-NE
BKRE 21 Kia, KA ¥ GOT.GPT & GDH % s.
&5 Gly-N. Glu-N# NH,; -NE @k 21 XSk #B4E# GOT. GPT K GDH &t

Table 5 GOT.GPT and GDH activities of rice plants after 21 days of sterilized aquiculture with
Gly-N. Glu-N and NH,"-N, respectively

AR MiEH
N sources Enzyme activity
GOT GPT GDH
(pmol g~ h7) (pmol g™ b7 (Ug ' min)
Gly-N 14.2+1.0 40.8+3.2 62+6
Glu-N 17.4+22 48.4+3.6 67+8
NH,"-N 12.8+1.4 37.0%5.0 55£9

% SR, KFEHEK GOT.GPT #l GDH E SR EH EEMLFRAXE., KA=
Fh & VR 3% 3% B9 /K #% GOT. GPT. GDH & £ M Glu-N& X, Gly-NKZ , NH," -N& /b, X—75
EHRIET FREERSATURH#KBEAANEEREEABSHEBEEX LSRR
B—75H, N Glu- N 4 Fivk GOT. GPT A1 GDH &8 K 7T LUE H, #E 4 GOT. GPT #
GDH JE¥I#) Glu FI{E# X S Eg 5, ER A E P EER AL KBEAN L EAERER
S HEBESEE —EEm.

3 e

THRAENRERLBEN 0% U L, HAKBFEYHEERSASSAEN 13.3%~
520%", Hit, EERAEAETEAZTENNKERSHN—LX4ED". HERE L
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HEANEFEFEERZ -, KA FE/DN EHEE REVEERSEAERTRY
BERAAEY. AR KB NEERERE-AAGCIL R HEKRERAY, SR8
(10mg /L) T Gly-N#JEs 5 NH, -NECHELE N THE, RAEH KT NH-N#&HiL
B, OBRAWRY, Gy- NI KB TYELRAENR#HERKT NH -N, Gly-N5
NH, -NECHE &4 T, LR RS & HEMITEH Gly-NRBKER A 55.66%. EAHRE
B, Jo B K3 2 A T KA AR B A U A s SRR TR o 0 I 0 HE O, IO A M TR Y R TR
N, BH, TN EEBEEAKBRAFSREWBER. EERTUREN) T
BEHYEERWRSY, AR RS2 IE T SR BRS R T BB B E
SR FERE TR TR LK

EERREL EERSEAEYEAE, TELHREEER BEEERAREELR
PEARMERY, 3 R R % A 1R P B A P AN D7 T R T R R B B A MY R AL AL
R 4R Gly-NEFFEH M EFG R GOT. GPT Al GDH & ¥ A F NH, -N#i#%, i
BRI HK R BERE SRR — MG, o LR KRR ERERSAS,
—FETEIHEEEAE R GMEERT S REAR, 5 —F EE T LR R E XA
RTE B NAD(P)H, ik RIS IR L RE IR, BT, BERESHEE LB AEERFTELR
HHE, i ERGOT. GPT S E5HHEER N ME GDH S 5N REAER MEREF4E
o [ R T o) I — BRE A HLRR T 0 &5 Rk RAR I SR A BR IR 51, VT 2 = R 3F
BARSHER. R I, B R AT 0 8 3R ORI AE B LA i P AT S AL SRR R
HLAE AT .

KERBTHEEEERETHEEFARANEEGR, H R EAERE T AR
ER ALK E R ST, X Gly-NAIl NH,; -N& 37 &4 T KRk, 25, R GOT. GPT # GDH
EHEF ISR, Gly-NAF &4 T R GOT. GPT B MW B & T A NH, -NAEH
TR X 1 B 7K R M B R R VT B AT AR K — R 4 TEAR PO B R AR R B T B R s 5
— 77 H, Gly-NAK KM i GDH i YEB B T NH, -NAKH KRS, 7] B 154 B 7K RR AR 3
R EER TR LA B EF R A PR ER . Bl s PKBEEN GOT. GPT Ml
GDH 7 % Glu-NE#3X — KRB R — 5 0, BEBMEF IR B KRBEA T RE
EREEAMAGEBOEE, UM ZEERMRER L, XIEEHEL LBRBREEY
S AERERE TR B RNE,

B ASUKBEFEEFRARIAESAPEABHRAFREBABEY¥EESALREDREHR
R # B, PEUKREOT AT E R R RO T R T, b — 3 BUH,

2 % X W
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EFFECTS OF AMINO ACID-N ON RICE NITROGEN NUTRITION
AND ITS MECHANISM

Wu Liang—huan Tao Qin—nan

(College of Environmental and Resource Sciences, Zhejiang University, Hangzhou 310029)
Summary

Effects of amino acid-N and ammonium-N on rice growth, N nutritional status
and its mechanism were studied under sterilized aquiculture with "N tracer technique
in this paper. The results showed that the dry weights and N uptakes of the rice
plants in the treatments of glycine-N (Gly-N) or mixture of glycine-N and ammonium
sulfate-N  (Gly-N + NH," -N) were significantly higher than that in the treatment of
ammonium sulfate-N (NH, -N) after 51 days of sterilized aquiculture. The positive
effect of Gly-N on the dry weight and N uptakes of rice plants was larger than that
of NH, -N. The percentage of N in the rice plants derived from Gly-N in the mixture
of Gly-N and NH,” -N could reach a level as high as 55.66%. The activities of
glutamateoxaloacetate transaminase (GOT), glutamate-pyruvate transaminase (GPT) and
glutamate dehydrogenase (GDH) of the rice plants of indica and japonica cultivars in
the treatment in Gly-N were all higher than in the treatment of NH, -N, respectively.
Moreover, the activities of GOT and GPT in the roots and GDH in the leaves in the
treatments of Gly-N were obviously higher than those in the treatments of NH," -N.
The activities of GOT, GPT and GDH of the rice plants were positively promoted by
its substrate glutamic acid (Glu).

Key words Amino acid, Ammonium-N, ""N-labelling, Sterile culture, Oryza

sativa L.



