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N Uptake and Assimilation of Barley Seedlings as Affected
by N Availability, Temperature and Water Potential

Sok Dong Kim* - Yong Woong Kwon** and Chang Ho Soh**

ABSTRACT : Water culture experiments were carried out to elucidate the effects of N avail-
ability, temperature and water potential of culture solution on the uptake and assimilation of N
and dry matter accumulation by barley seedlings, N assimilation and dry matter accumulation at 3
to 4 leaves stage in barley plants were maximized at about 3.4% of N concentration in leaf. N as-
similation by barley plants increased with increase of nitrate concentration up to 80ppm in the sol-
ution. Over this level nitrate began to accumulated in the leaves and stems proportionally to the N
availability in culture solution. Nitrate reductase activity increased in parallel with the increase in
the concentration of reduced N in leaves, N uptake by barley plants decreased markedly when
water potential reduced below —2 bar or when temperature dropped below 5¢C. These results
suggest that the basal application rate of N, 60kg per hectare, for the barley crop needs to be
re-examined under the concept of N use efficiency with taking into consideration of temperature
and soil N availability because about a half of N accumulated in the leaves of barley plant before
wintering is known to be lost by winter killing of above-ground part of the plant.
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Table 1. Preparation of nutrient solution for barley plants

Stock solution

Culture solution

FElement
Source Preparation(g /1) Conc. (ppm) pH
N NH:NOs, KNOs adjusted to N treatments adjusted to N treatments 6.5
P NaH:POs -2H:20 40.3 20
K KNO3(K2S804)* 71.4 20
Ca CaClz 88.6 40
Mg MgS0s-7H20 32 40
Mn MnCl: - 4H20 1.5
Mo (NH4)6-Mo07024 -4H20 0.07 in 500ml of
B H3BOs 0.93 ¢ —H2S0;, 20ml of stock
Zn ZnSOs - TH20 0.04 and diluted soln. for 16
Cu CuS0s - 5H20 0.03 to 1l liters
Fe FeCls - 6H20 7.7

Citric acid 11.9

* Source for K was selected according to the N treatments,
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Fig. 1. Changes of NOs—N, reduced—N and
total N in leaves and stems of barley
seedlings as affected by N concen-
tration in culture solution.
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Fig. 2. Relationships between total N and
NOs—N or reduced—N in leaves of bar-
ley seedlings.

kgl Aol ffikEE7} =+ 80 ppm sKigol] o] =
A R FHREBEE 3.4% ol2x 1 Lo &
RAEESN Y Aol vE #EhEHRBETT
wmstelzts RikE E%7F 293 FEMkE R 2
I EMESERE THES ¢ 5 AT

2) HEEM, wWE, EHESTE, KENHEEES

&, el 2 NRA

# 2 EHETHEES 0~160ppm 2 gal st
& W nelo] Kk, wE, EHESR, KEKE
BEHHEE R, ABEE 1812 NRAK S #t &
el Aot} 80ppm7ZtAl= #EH S ERBET T
7hgtell ube} AT G EC] M Esich
7} ## S FES 160ppmlE S W= 1 #
fn BREZF b = EmS BET oyt & 2004
SRBEEMEE whEY 2RI gle Aoz
Ehd A2 iR E Relel ASAI7)7) 3~43ER
Ao] 719 WAL Wt F2 5ol et £
Fol sty e A 2o} EHFE SR K
AHEAESEY B EmEY SHEY St
o & {EHE Kol ol) 3 R B
o) SEHUHE Bipo] WE NRAQ L2 M #
£ 4 Ak

Z, NO3—N< gk s#@me} 74 NRAT S7)s)
of NO3—N9| 85t % R{LEo] ®imsty u=ba
EOEEE, BEHFaaEs] B 4 £EE2
BE oloAE A& & 5 Uk o8 pFel
A B HEEEC] AEA FHRKE T BE
FREE #HESE 51224 NRA BEBE fIE

12,14.26)—5—]__1—_7_ 011;].

o)
AT

Table 2. Changes in leaf area, plant dry weight, chlorophyll(chl.), soluble protein, COz assimi-
lation, and nitrate reductase activity(NRA) in leaves of barley seedings, which were
grown in different N concentrations for 10 days

Nconc. Leaf area Dry weight (g /plant) Chl. So;blg .C'Cl)zt' (NONEA d
(ppm) (cm?/plant) Leaf Stem+ Total (mg/gFW) protein assimilation 2 formed,
bp p root 878 (mg /gFW) (ug/m?/sec) pmoles /gFW /h)
0 78 0.20 0.43 0.63 2.7 98 144 0.69
20 88 0.21 0.45 0.66 3.0 109 267 3.03
40 106 0.24 0.42 0.66 3.2 117 360 6.56
80 140 0.34 0.43 0.77 3.7 126 340 7.65
160 158 0.38 0.41 0.79 4.1 142 434 7.70
LSD.05 53 0.12 0.10 0.15 0.3 13 86 2.57
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Fig. 3. Changes of N uptake by barley seedlings for two weeks grown in the culture solutions
under three temperatures; 5C(A), 10C(B), 15¢C and four water potentials; —0.5(s),

—2(0), —5(2), —10{(o) bar.
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Table 3. Changes in N uptake, photosynthesis, and plant dry weight accumulation due to varying
temperature and water potential of the culture solutions at 14 days after treatment in bar-

ley seedlings

Temp. Water potential Amount of N—uptake Photosynthesis Plant dry weight
() (—bars) (mg /plant) (COz2 pg /plant /sec) (mg /plant)
5 0.5 2.78 cd 2.05¢ 98.9 ce
2.0 2.39cd 1.35de 97.2 de
5.0 1.73d 0.65 f 73.5e
10 0.5 5.08 ab 2.28 be 199.8 ab
2.0 3.96 bc 1.71cd 137.7 cd
5.0 2.37cd 0.82 ef 87.0 de
15 0.5 554 a 310a 234.8a
2.0 3.87 be 2.67 ab 150.9 be
5.0 2.66 cd 1.31de 101.3 c-e
LSD.05 0.54 0.53 50.0

Means followed by a common letter in a colum are not significantly different at 5% level by DMRT.
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