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Activity of Alfalfa to Exogeneous Nitrate Supply
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ABSTRACT : A full understanding of the interdependence of leaf nitrate(NOs~ ) metabolism and
symbiotic nitrogen(Nz) fixation in legume crops is needed to help maximize the use of both N
sources as well as to improve forage quality through the inhibition of leaf nitrate accumulation.
The present work examines the effects of added nitrate, the level of which are 0,2,4,8 and 12mM,
on the nodule formation and leaf nitrate utilization and on the possibility of inducing nitrate-tox-
icity to livestocks in two alfalfa varieties, “Vernal” of grazing type and “Victoria” of hay type.
Higher level of exogeneous nitrate resulted in the increased above-ground dry weight. Nodulation
was inhibited severely when more than 8mM NOs;— was supplied to alfalfa plants, and leaf nitrate
reductase reached a maximunm at 4mM nitrate supply. The Vmax of nitrate reductase in leaves of
Vernal was similar to that of Victoria, whereas the Km of Vernal was higher than that of Victoria.
High accumulation of leaf nitrate, 4 X 107° g /g leaf fresh weight, was shown at 12mM nitrate
supply, which was thought to be not enough to induce nitrate-toxicity to livestocks.
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Table 1. Leaf and stem dry weight of alfalfa as
affected by exogeneous nitrate level.

Nos-leve] Varieties Varieties

(MM} Vernal Victoria

Leaf dry wt.(mg /plant) Stem dry wt, (mg /plant)
102 125 1144 147 173 1604
197 182 190c¢ 250 254 252¢
269 252 261b 372 348 360°P
319 387 2532 438 420 4292
399 389 3942 480 465 4732

Ftest LSDoos F-—test LSDouos

Noa-level(N) 105906 437 131,848  67.2
Verieties(V) 10 _ 293 -

N*V 2607 - 823 -

———— Mean
Vernal Victoria

NN 0w NO

1
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Table 2. Nodule dry weight of alfalfa as affec-
ted by exogeneous nitrate level,

NOs~ level Varieties Mean
(mM) Vernal Victoria
mg /plant
0 7.8 10.1 9.0¢
2 12.1 6.4 9.3+
4 15.0 7.8 11.4=
8 0.0 1.2 0.6®
12 3.3 0.0 1.7¢
NOs- level(N) e ESD 008
Varieties(V) 66 _
N¥V 15 _

N EF BT )3

S

PAdo] 23] MEI=HA
O3~ < R Rk BRE B3l By s 3
3 dAlet FAlO AT 75 Astgle &
Fe B A 93t At Eardy s
(1984) ]l ©J3td AFut= 2mM NOs— oA Bg
£ Aol AdAHYoH? 18mM o]l X & B
Z ZAol AY HA g Aoz pusigo?. o
BHo 2 4 Y= smMe NOs- & ﬁi@ﬂ%—?} F
ostA = 2o A4AnA 715 Bris ®as &
Ao ¥ A4S F4 93 sisied, B A8
Aol BalZ ZAA o4 NOs- B5E 8mM o] Ao
24 gt X}OVF Ao} ol ety #EE, NOs-
W 2 Bol da2dA 719 sl Aol A
"t 131‘/} o)} o] Y| & FAol] AYAL R
TS Fe NOs- 52 FHE9 YEE3F
F2A4 a1 9t AEANY Aaolgg T
=d 8% Ay dzlel,
Nitrate reductaser= QoA AAbe] A49 &
35S 248, 714% NOs- o st §71
He BEE 49 Jdoh £38 NOs- &2 o
& ¢g 49 nitrate reductase (élﬁfﬁ‘ia e}
W@ A, NOs3~ 3 e} IE2 FEF 3ol
7 1BHUC}, B EFREE ] nitrate re-
ductasex= @& _/T:z;s_,] NOs~ s=dA e FFo]
Z7VgHol meEtA w2 48 BHoY 4amMolid
o] M e 2 Zol7t (k.

EYgF NOs~ o] e Aooja} etz ¢l
= SEHEe] A9, A E54Ee R
BAE] AAE Bzl 9lE nitrate reductaseod]
olgte] FalE= wbAd, BakE NOs— ol &

_?l'.ol-J oR

obFol| wetr 2R Folvd E7)o) M w3k [
7t 43 F7iEgn e uY, dEds
4mM ©]/¢2] NOs~ $Fo A ez Y =EE
Z=#EI) oz FE3) HEH HF nitrate re-
ductase EAlo] f-71H e Aoz AT

T8 RS 38, MRS, Te]a e E ol 44
By 2% EES HEMEAN s dLFFol
AFEgn & £ ey, s ¥ s A4
< 8mM o]l A B3] dAHN O Hrh SEE
e SF BT 4E/1S 4mM ol el A FET o]
7} glol 4mM NOs~ &9 FFo] ¥al 4 9s)
I HE zmhaFkel Ao 93 A o]l go] AS
Y Aoz 7]EH€5}

38 g9 NOs- £ nitrate reductase 4t
L JNAZ 3ty Mlchaehs %&(Km)g} BHR &
X BEHEE(Vmax )& 73 #F= & 49 2o
Vmax+ Vernal® Victoria®) %3+ xjo]7} AA]
Srotor}, Vernal®l Kmo] Victorialth o} &
AAEle] 93 FASEE Whgo} IS
Q) )

PN
2T M

Table 3. The activity of nitrate reductase in
uppermost fully expanded leaves of

alfalfa
NOs~ level Varieties Mean
(mM) Vernal Victoria
2 mol NOz~ hr-1gFW-1
0 0.60 ¢.56 0.58 ¢
2 1.01 118 1.09¢®
4 2.05 1.73 1.892
8 1.94 2.50 221
12 2.04 2.39 2.222
F—test LSD 0.05
NOs- level (N) >
i 4.28 0.50
Varieties(V) ~
N¥V 0.21
0.23 —

Table 4. Estimated values of Km and Vmax of
nitrate reductase on the basis of
exogeneous nitrate level as a
substrate

Values from enzyme kinetics

Genotypes Vimax Km
2 mo] NOz71 hr-1gF, W.-1 mM

Vernal 2.82 3.39
Victoria 2.88 2.93
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Fig. 1. Nitrate content in leaves of alfalfa
plants as affected by exogeneous ni-
trate level,
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