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Enzyme activities responsible for nitrogen metabolization in
different peanut cultivars
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Abstract: Two peanut cultivars, Huayu 22 (high yield big peanut) and Baisha 1016 (small peanut), were used for in-
vestigating the changes of activities of nitrate reductase (NRase), glutamine synthetase (GS) and glutamate dehydroge-
nase (GDH), and soluble protein contents in different organs. The results showed that the change trends of NRase, GS,
GDH and protein contents of two type peanut cultivars were similar. But the protein contents of different organs of Baisha
1016 were higher than those of Huayu 22. The NRase activities of different organs were gradually depressed with growth.
The NRase activity of nutlet was higher compared to the other organs. The changes of GS activities in stem and root
showed a single peak curve with the peak appeared at grouting stage. The GDH activities in leaves were relatively higher
at seedling stage, then reached lowest at pod-pin stage, and increased rapidly afterward. The changes of GDH activities
both in stem and root presented a “V” type curve. The peak GDH in root appeared later that in stem, which was ob-
served at pod-maturing stage. GDH activities in nutlet at mature stage were higher than that of pod-maturing stage. No
significant relationships were found between protein contents and the activities of GS and GDH in organs, while protein
contents were significant correlated with the NRase activities in corresponding organs.
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EAEBRREFROREBRR RS, EF
—Woark ERBHILEBRBIER. REXEAHED K
FHRME-—MHUYBEENERIR, CEEEW
B EWEREM SR AREBEEA SRS R OE
BREEBENES, EARZLAH B S BAEER
e, TR I B2 B B B R 1 A A B AR AL e i X 3R
BEERMEEY, BARENRZRE R AR
Y, 5HERBEEEMXRR, HEFLCEARS
B 26%—~30% Z 1A ,iZ 8 TREMBIEY/NE . EXR
4, BERNEYE B EEEHRE R (NRase) |
BEBE S R (GS) A E RS B (GDH) ¥ — &
IS HEAL T 52 . A EBEAE A REE R A T AR B+
U2 T RE R , 0 TE T Y K AT 66 4 L 9 2 R AR
MRS BERBMZBEEN; A ERK S EE
ko - BIR —BIMEAERA SRS ERB & AR
a- B BB X AT R Y, BEVE MR R E
BERERLE AXEES BESABERENE
mLRBERERAESHELAMHFEETH4EE
e, EaER, X NE  EXR KBERER
EY 2 EEE BIFEEERESKEERENZ W,
4 NRase .GS.GDH FARMEBEME . EOR S &
BPHMAXRNFRABRERSP, HEXREH
JREHSE 1 B2 RS FHEY P AR B EEE
BRZHERBEEEOERIERE, %
AT 28 ERAE R EYE KRR
URBEBTLRSHKGHWT, B4 HRE RS
RREEABRE RS TR B XA
BRI 24 TN &S E AR BEBEENTRR
RARE . B, AR PR SR AR A RF RN R A
AR EHERREGT , LBEHRT £
EFRAFR RS SRE ANRBEBEENEAR
RN, BN AR B P8R E 14
W

1 MR
1.1 RKEHE

RIETE IR E AT B #17 . #
RIEEBFM N RIEAERFIET 22 5 (HY22) Fi/ME
HEEFCE Y 1016”7 (BS1016) , B 5 f A B 8 R 110
~120d, ¥y F5H 8 B#ER,10 A 6 Hldk. K&
WEERENE L, RELERBAVEL, 020
em 1 HEFAEAE 7 A HLIR 12.7 g/ke K N 89.3
mg/kg ERL P 21.7 mg/kg K K 77.7 mg/kgo /PIX
EHRK 30 m?, FEHLEES], ERE 6 IR, ¥&, 17 40

cm, 7CHE 18 cm, oV 2 B, B 12 7 X /hm?, &ERb
IR =02 4B (15-15-15)600 kg/hm®, H jH
HEFEKH,

B HH IR, MREERAE K Z TR, FHEH
HMPRCHE — X I M E R, 8/ KRS 60 B, I
SR TS A 24 H) FE4HHA(6 A 24 H) &
JER(T A 8 H) MRBI(8 A 25 H)MMRBAM (9 A
30 H)RENIC WA MRS, SR ER 7 L4 9:00
~11:00 #47, ZEHP 3 NPR S FIRBAE R F 4
RO AR 2 Bk, 3k 6 Bk, WK Y E IR T, it Ak
AOR BEERAL Ry EZE AR EBIREE 3 4 R EM
KR BT BUEISEE 2 ~4 AR XS5 0RGR R
BERR A ERTUN 23 em &b, ARG HERE & R E i
ABAREFHEZEN, T -40CERBKENRE, &
WEARAERELIER. FH 3 AR FIIE,
ZRp,

1.2 WEMBRAE

TR IR B (NRase) B HE S I LM 4 A 3 2%
S22 R E s B A B A R (CS) MBS &AM
S (GDH) IE 1S BB Cren A Hirel 2 B 8 E 5
Al HEE B RS 2 (Protein) R Lowry ¥, % DT
R G250 B, W5E ODwsfH, F ALK ERAER
E.

2 HERSH

2.1 WRAKEBRWEL ,

PIMREEERMERETRHEARTEN
THEZHRA-BCEEREENREESR., &4
BHAENEE A RS RYNEA S F BS1016
o

kPR REEAR SR EME LR, H
BRI A TR, ZEEHABNLETHN
B, 2 GRETRE(E 1A), ZFATBEEER
FREBEBEBFHES TR, 2R EZRE,
ZEXBERE BEESEEFNASEPRE, R
BRERNGEH MEaMEPIBEEEARSE S5
A 15.02 #1 18.11 mg/g, FW(HE 1B),

BALEEHP HRARPUTBEEEARSE
HWEZHARWEE, ARELEHNELR/NE
BYPRGZE, FRMRPTTEHEEESREE EAR
H, 2R A B &K, 47k E 61.86 F1 69.59
mg/g, FW([& 1C), HY22 #l BS1016 B & A AF (1Y
AREMEORSBEHESRBAREE LASH.E
B, BS1016 BE T HY22(H& 1D),
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Fig.1 Changes of protein content in organs of different growth stages
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Fig.2 Changes of NR activity in organs of different growth stages
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2.3 GSiEMEMEL

A £ KB, HY22 #1 BS1016 7 76 4 5 #
BIE PGSBS AMIE, H BS1016 £ 68
B GS HHH®F HY22,

PR A GS WAL Py 2 p g
2, Hs(E 5 AR S5 3E 0, B Z BT HY22 MR GS
EHHABETAY, EIHEHHRAME R GS B
KR, 4351k 46.39 F1 48.93 pg/(g-h) ,FW, ZJE
WHEB THREMERNASE, ZRAM, W &M
GS 15 1 M 2 B A% (1B 3A) . U6 B 45 32§ /T, BS1016
- FAL R A RE TR T HY22,

B ZETh S HHEBLBEHME, B P

— g, 2R, RN E R HY22 £
GS ¥t B 1% F BS1016 (& 3B), R GS EHE
5t R AEE, 2 AR, BE N RS, i
iP5 &b R AR oh GS 1E MR E 43 A D 21.86 1 24.27
pe/(g*h) ,FW, & F i A iy GS &1 ; HEEA
AEFEET, HY 22 B P GS M B 4K F BS1016
(B 3C), H{H CSEHBHMEFRSE TR GSIE
PARIE £, U 2.91 —9.27 pg/(g-h),FW, H HY22
B 8% F BS1016(E 3D), N &R EH GS &
HWARTUE N, EF 22 SHRFBKTHY 1016, &
%t NH; FEh SRR R BT 8 Y 1016,
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Fig.3 Changes of GS activity in organs of different growth stages

2.4 GDH FEHEL

FERAERIN, FEERFHESE P GDHE
M AR A SR B[R], B BS1016 AR AR L GDH
HEHEYE T HY22,

M GDH W HEAS b AR R, BB R, 4T
PEM ZEXAERA®TEMEH, HY22 i
GDH & ¥ | F+5: Ht, BS1016 W E F+ 818, HY22 At
F GDHIEHEM 27.01 £ FZE 69.16 pg/(g-h),FW,
T BS1016 M 20.12 {L - ZF 54.01 pg/(g-h), FW,
B AR iRk, EEREN(E 4A4).

Zh GDH {E L AR, ¥ 2 V7 F Rl
& (HES H A AR, BS1016 B AL

B, B HBRAS Y, WRIET, HY22
GDH 7% ) & 1% F BS1016, i 2 4% 24 38 W 46 & (18
4B), M GDH BH:F SFHEMLEEMERE, B E
“vVemighek, HERWEREBREN, BIMEF
Wi HY22 H2 ' GDH % #: ¥ {& F BS1016 (& 4C).
¥F{=t GDH iE M R AL EHE R, 2 TS
e (H W &) GDH 1S HEE® R (B 4D),
2.5 EBEEARSESHEERNMEX

F1EW, £BEFELRSES S M GDH
EHRAWHEAXRAAE XHFEARSESHT
CS IHEHEMAMHE H RS B 5 H GDH ¥ ¥ § 48
KRB KA, AR ERARS N AMERERE



433 TR, F R R & A RAC A L S B 711

100 r A R 140 r
E L Leaf 120 +

80
; 100 |
& 60 F 80 L
2 sl 60 ¢
Eul 40
E 20 20 |
m 0 s 1 . S 0 J
=
% 100 c i 100 ¢ Doy —o— HY22
iq; 80 | Root 80 | Kernel —0-— BS1016
3% 60 | 60 |
E 40} 401
© i

20 F 20

0 P S p—

U TBETH 453EH MRS S
Seedling Pegging Podding Filling Mature

0 L L i i -l
IEH TEEHE 43 MEN RA
Seedling Pegging Podding Filling Mature

£HH  Growth stage

B4 AHBERMESED GDHEENEL
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R1 BEREEARSCESBANRAZANEXRN

Table 1 The correlation coefficient among protein content,
the activity of GS, GDH and NRase in organs

BEKFEHEFSEFEEIRSTRESH M NRase
TP ] B AR S 3 38 B 3 AR B K, M A
HEEYAEMRRR, MRS NEARSESH

W B Item #F'E Organs Protein GS GDH
GS M Leaf - 0.0062 ") NRase 15 1 8] i) S AH 58, H 2 R K - 0.7908,
% Stem 0.4077 ZEFRY GS S CDH FEHEHE XX R YRR
# Root - 0.4910 HEAA%, L BE KT %8 EF NRase H 5
GDH M Leaf  -0.0356  0.0846 GDH WEHER AR X EARHE
% Stem  -0.0086 —-0.8167" 2.6 TEANAEERMTERR
# Root 0.1866 -0.6865" F2BH HY R BRENXERTFYEES T
NRase M Leaf 0.7031* -0.3617  -0.5373 BS1016,{EHE M i T 4 B AL F BS1016, £ ¥k 4 # =
Z£ Stem 0.8757** 0.3798  -0.1796 BB % T BS1016, 3% R 7™ & 1% 6298.58 kg/hm?, Tfi
% Root  —0.7908 -0.1021 0.2429 BS1016 {1 4230.15 kg/hni,
2 TEARMNEERMFEBER
Table 2 The yield of different peanut cultivars
. é%ii(yplmt) %%ff%
Cultivar iomass od yield
R Root Z£ Stem it Leaf R Pod 2Rk Plant g/plant kg/hm?
HY22 3.640 a 8.710 a 9.620 a 21.840 a 43.810 a 48.00 a 6298.58 a
BS1016 1.395 b 8.845 a 10.950 b 11.480 b 32,670 b 28.75 b 4230.15 b

¥ (Note) : AR FEHFRRERE 5% B EKF , Different letters mean significant at 5% level.

3 itie

EEKRT PR EEARSEEENARR
AR BHRRR G R R, A NG

RAHEMBENEE, X5 UENFRER MK
—HUPSE TRt EE RS RGN, T
RESHEEKRL EREERAE=INER T HE
Ko HEET RHIRICE FMLT Y4 K I 5518
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HWFIERS , H, B FG, RAZEF TR
BEARNEERYE LASYE RBBHES.

WRAFEBEEY AR ToEENRE
B, RENEREEY WAL TVIANFH. &
K8, A S A IR R R IR NO; -N EZAR
R E R, AR A NRase JEHEMH T HAAH
BE, BEE TR AR R R SR B9 3 I, NO; -N 3B A
IR FEARE B BRS, R, R P NO; -N
IR SR B A b | FR % KB AR K LA W 1E N BB
Wo B, e A K, R T NRase I ¥ % Wi F
fi&, 18 NO; -N R R EBEE XS FEERANE
B HR—M R, BEIEH, AN R ERE
BREILTE A A A EE AL, P H NRase EHE 51
HECHME B S TR, BHAEERIEE P NRase 15
MRS SHEEERKRZTHER TR, M
HAPHEEREE, MELHAPHEERMRK, B
A BEHRARR ABERLECHAREFN BN
£ 828 B NRase 15 #1212

NRase GS #1 GDH 2 ¥ & R AW KX 7S,
BHEGSS5LEHARBHAT, BARE P L
WL IhEREE Y, XA E  EXR KBEEFHEY
MR ER, FRERXIBFANBEXEBENEE
BE A e102] 3 B B K B
4 ;NRase 75 RO T LA S GS A GDH 8§ % 4
RSN, X EK . M BB REENFHESHFR
ZROBIAMALERY, 2RBEREN, B4E
HHEEERBEP S BEHATHHES, &N
FIALEE R IE B, G5 3 85 HIE YR Wk I, R FEAE
EEFHBHER, SREEHEE, HPHW G HE
PO BRI, BB FEE T RANR LA RARERTE,
EEZHAMER B, FEERPH GS IE MK
ERE

HABR A3 E T CDH WA SIAS 68
EHAAAR, BB AN TFT. BT GDH
Bk a-FAR-—BRSEABREERN— X 3K
B, 3 BT BEZEFR A A KB AR h RS ]
VEFGE R W o - BIR B = R RIE IR R 4L%
B, MY C/N BARRT , Fo A4k B & 05 i i B,
BEMUEFTEREE., WA BKRELE TR,
B R4, &8 E CDH BE N AYE V' ZRE
o, LRI H B A B BT A SUE R KRS B BT AR R,
FALI K BSI1016 T HY22, EHEHRAERER
BB FRCEMEMEORSEE YR, R
AEBHEIFHNEARN A RRBEREMEAE. B

HMHREFTEEY, HMAME B RENEL, LM
TR, AEGEULENBHEARFHNEARBRER
SCAECEETERE , BS1016 X L R AR B E A R

MANE ERKEEFEFHHEYHTFRESR,
FhiHE H RS NRase.GS 1 GDH B I 1 B9 4 56 58
RHOMARLERBARA—-H. BANANBREEHRSF
BEARSEEEMRRXR; WH AR E KA
(XRABEM H—BOAN, NRase 151 K93 fn ]
KIS GS f GDH BIE HEAY I I, X4 3/K 1w H 3
KEENFHEDHHAREROBR -8, £RKH
Sl N, KEMTEARSES A MKRERF
EHEEERME, KESVHELHXMTEN,
KEM K NRese B S FREORSBZHERE
EEMRK(r =0.663 ), RRBLEREYH, FHEF
NRase S HEFERRSEROHEXYE B ESR
WEBEKT HEMERBEERIIERRKR,r
=0.703 ~0.876; MBF W EEREBSHPH
NRase IEHEEHME,r= -0.7908, 5 P RER KA
—M, HEHREFEAKTSES GS M GDH IS A
RIFRXR AR, ZMB P GS EHS GDH F#
B RFERARYRAN AR, HIEBEKT ;&5
‘B " NRase /5P 5 GDH BRI BHXRRZRHE,

AR 4K 23 9, NRase GS I GDH B & #:
WS SRS -BEEHERFHN, XANDRE
R R TR B A, U BN SR BUTE AR 5 FF BS1016
BOARE A HY22 Xt NO; —N #F] FI 8 SR A&
FALBRR R . HAEKEN, BS1016 #+ A # /) GDH
TEHEFINF - 9 ) NRase JEHEART HY22, RAFER ™=
Bt k. Hit, SEEMMNBEERNEE YRES B
—BE— RS T ' T RARNR
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