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Effect of Water Deficiency on Water Potentials and Nitrate Reduction in Leaves
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(Laboratory of Plant Nutrition and Fertilizers)

# £

A ICB 0T, HBBOAR PLATHLEDE
AEEREHAELET ¢, EAREESHEREH
MIBBTEMBREINED, KX b VADEHEER
2MFEIT A EThE, RBEEOERNEAE, L0
BEZ VAR AZRTTHAH EPEaN 5. i3
EMFR L, AHLEORVEAEE L TSR TH
D, ZO¥BHIEMBEVDbNATNEY, FYyED
3% (Zeamays L.)"Y & 4 * L X (Hordeum vulgare
L)YIZ20T, KR LAk TR TRED
EUEPETTEEVIBENH 51, ThHOBED
FTREREEPEOKET Vv ¥ v & OBRILR X
NTOiL. —Fh, KA MLARIMOKEE LT, #i
W TIIEBRBADT Y = b — L OERINE - 1205,
VY= b= VISR ICRIR S MBI XN B D Tl
TRVWEVWHIHELH Y. 220, ABTRPEE
THEYZHEL, KO#tEEl>Z itk ->TkA b
VAZEMIU . KA L 2ICH U TR &2
AONBEFTETIYEHBNBEOEEZELZ LIS T4
X (Glycine max Merr. ) 122 DB EICE > THAZ b
VAZMINU, MYEKENTEICSTEKkR ML X
DRERE% pressure chamber #"Y' ¢AKR T v v v L %
BEST D LI E->THBLE. $£12, EBOAFRT
Y, HEGRTTBERIEY, WMMERE, BLOT Y
EZTREFRIIOVT HHBIRETL 72,

M EH &
1. HEMOIEREENIEB
Bty Euay (- Fyruzsy s n)
BLUTAX (ktr 7)) 2B, BFar 270
1,000f58 12 1 BFHRE L TRE L2, A8LET
REFS U EEHAABELCE, 1 LAF) Jor
LY ABIC Fig. LITRUL7 &) KEIEO T & K

Control (A)

Water stressed  (B)

Method of sub-irrigation and drainage for
plant container. The container had numer-
ous holes in the side and bottom for sub-
irrigation (A) and drainage (B). The plant
was sub-irrigated by immersion in a larger
and shallow container filled with water. Wa-
ter stress was imposed by termination of irri-
gation.
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Fig. 2. Differential water potential in corn (A) and soybean (B) leaves of different positions, grown under wa-
ter-stressed conditions. Water stress was imposed according to the method described in Fig. 1 during 5
days. Water potential was measured by the pressure chamber method!®.
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Table 1.  Effect of water deficiency on water potentials, nitrate reductase activities, NO3-N and NH4-N
contents of corn and soybean leaves
Plant Period of Treatment*!  'Vater potential*? Nitrate rductase*3  NO,-N** NH,-N*4
an treatment catme bars nm/h/g FW % of FW ppm of FW
‘ Control - 5.0 96(100) ** 0.010(100) ** 32(100)**
Stress —13.9 76(79) 0.038(380) 44(138)
Corn
5 Control — 4.7 110(100) 0.016(100) 33(100)
Stress —14.8 73(66) 0.062(388) 49(148)
Control - 1.9 941(100) 0.023(100) 45(100)
Soybean 5
Stress —24.9 Trace 0.134(583) 112(249)

*1: Water stress was imposed according to the method described in Fig. 1.

*2 : Water potential was measured by the pressure chamber method'?.

*3 : Activity of nitrate reductase is expressed in n moles of NO, ™ formed h™! (g fresh weight ) 7.
*4 : NH4~N and NO3-N were determined by the method of Conway?.

*5: % of control.
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Summary

Concerning the water-deficiency effects on corn (Zea mays L.) and soybean (Glycine max
Merr. ) leaves, some comparative investigations were carried out in relation to water potentials,
nitrate reductase activities, nitrate and ammonia contents.

Each plant was grown on 1 liter of Bora (sandy pumice, 1—2mm in diameter) held in a plastic
pot in a greenhouse under natural conditions. For sub-irrigation and drainage, numerous holes
were made in its side and bottom. Until the intiation of the treatment, 30 ml of Vs -strength Hoag-
land culture solution was supplied to each pot every day. The plant was sub-irrigated by being
immersed in a large and shallow container filled with water. Water stress was imposed by ter-
mination of the irrigation.

The leaves were harvested at the different leaf positions immediately after the treatment, and
the measurement of water potentials was carried out by the pressure chamber method. The leaves
were homogenized in 50 mum phosphate buffer (pH 7.5), and then the extract was subjected to
assay for nitrate reductase, nitrate and ammonia.

Under water-stress conditions. corn leaves showed a gradient of water potential which de-
creases from the upper to the lower leaf positions, whereas the upper leaves of soybean showed
remarkably low water potentials.

In response to the water stress, both corn and soybean leaves showed decreases in water
potentials and nitrate reductase activities, and increases in nitrate and ammonia contents. A pro-
longation of the water-stress period from 4 to 5 days progressed the effects on corn to some ex-
tent. During the period of 5 day stress the water potential of corn leaves decreased by 10 bars,
concomitantly with 34% reduction of nitrate reductase activities and with 3. 9-fold accumulation of
nitrate and 1. 5-fold accumulation of ammonia.

In these respect, soybean was found to be more sensitive to water stress than corn : after the
period of 5 day water stress, there were 23 bars reduction of water potential, trace detection of ni-
trate reductase activities, 5.8-fold accumulation of nitrate and 2.5-fold accumulation of ammo-
nia.




