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Effect of Difference between Soil- and Air-temperatures on
Agronomic Characters of a Barley Cultivar Kangbori
(Hordeum vulgare L. Emend. Lamark)

Yong Woong Ha*

ABSTRACT

This experiment was carried out to analyze the effect of different air- and soil-temperatures on the
major traits of barley including grain yield. Outdoor growth cabinet and soil temperature equipment were
used for this study to control the air- and soil-temperatures during the plant growth. Earlier heading
appeared at the higher soil-temperature under same air-temperature, and more stems showed when
conbined with 25°C of air-temperature and 10°C soil-temperature than any treatment. There appeared,
however, the longest spike length, awn length, distance from flag-leaf to spike and culm length at 20°C
of air-temperature and 10°C or 15°C of soil-temperatures.

As far as grain yields are concerned, there showed the highest yield on the condition combined with

20°C of air-temperature and 10°C of soil-temperature,
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Photo 1. The growth status of Kangbori(Hordeum vulgare 1.) in outdoor growth cabinet with the

adjusted air- and soil-temperatures,

Table 1. Air- and soil-temperatures adjusted in the outdoor growth cabinet.

Treatment Experiment [ Experiment ][] Experiment []] Experiment [V
Air temperature (C) 302 252 202 202
Soil temperature (C) 25, 20 15, 10 25, 20 15, 10
Starting date for June 23 Nov. 27 Sept. 9 Apr. 14
experiment 1983 1983 1983 1983

B I (%R 30°C, #iB 25°Ce 200)<%, 98 9 Table 2. Days to flag-leaf emergence and heading

Hell = B8 I GRIE 20°C, #iE 25°CS 20°C)
= 28l 11 A 27 A4+ HE I(RE 25°C, #
#15°Cet 10°C)Y Ee = BT oh(R 4).
HEy R GAREBEESY B w2 BESL R4
1 $15ld HELS BRBE+200V 100W EBRS
W 4 T0an $ielA %K FEEIsl 2455 B
B @#stdel & BB Feo HAE HEo #

et F& 42 KT £ HRIE F—1%5 [/

—ie EAsdeH , HRE = ZeHERB 3K
Bog ﬁ} I fagehe ksl ®pEe F
B 5M@EEEE b Wil ﬁ{fr‘"‘[{ o REE 2

Btsted 80 Coﬂk] 24 B5RE ®RAZ) ¥ HIESE ok
Hith HEFHEL SHIREE 2RRRTe Fate
o #3lyd el

BR Y ER

1. HERRY L HiEy
£ 204 2= vlel o] HE I, 0, M, Vo
A FES 20°C, 25°C, 30°CE stz #iES 10
C, 15C 4 20C& skl o ol FBoIA Y
Fiol [— woll = Hiflo] T Fo| [HEH

of Kangbori influcenced by the different
air- and soil-temperatures.

Experiment T(lemp4 ("C.) Days to flag- Days' to
Air  Soil leaf emergence heading

I 30 25 19 26

20 " 20 32

1I 25 15 34 48

10 40 53
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v HEERIE st md B Mol il 2R o
T EEERME BB =2 Zo) 1R
HEME o3le 1R 2ol (FFEEB U iz 2
2R dodeh o7l Fle] F—% el
Ho] & Fol EFERMEI: MRS Yeln S o
T Ogeh olehRhe ER e WES BEE i
7b gebalebe SR BgEo] R L9 9} ggfc)
s o] P ME IVIF HE N vl bWy
At et wE A olRe] 248ER KHAMBS
Fold el TR M5 ok HEE Vo] HEARHEO

43 AffEo] weky] o) % Aoz  AzE

#3ov

ol

N

9 o‘l

- 359 -



%o A% agh

2. K, BE Y TEBH

i b W TR BE =2 Amele) &y, #
B, FREHE & 34 2: ubel 2o ®KEE
Fo] 25°Co)n HiBo] 10°CY = 7H(E% 1) 7}

Aok oA 404717& Fol  HABR #
3 dabee] BEedA dfEl Aoer ¥l ow Hif
ol H& wl = i%i&‘%%ﬂ b‘% Zol TEHL @to
v Rilie]l Y2 20°CY Wl R¥EE LEBES
£ Fo] BHUL gyor Kzl migel MY
o= EH ERZ goeh dh BB RE 30°C
Eol A #hifo] o e, Aol 20~25TCY
W= el ¥ Fol watel

E TR ol el Ay #Edg s wh KHot

ke mmolgwrl ol sk 2L

R‘rﬂit WA 10 7} AERIR Soke] B2 ZimolL

Table 3, Number of stem, fertile and sterile
spike per plant influenced by the
different air- and Soil-temperatures
(1983) .

Experiment Temp . (‘C) No. of No. of spike

XMt i Soil  tiller  Fertile  Sterile
I 30 25 5.0 1.6 too much
20 7.9 1.9 too much
II 25 15 14.5 2.1 2.2
10 16.4 0.8 4.7
11 20 25 2.4 1.0 little
20 2.4 1.1 little
v 20 15 5.1 3.3 1.9
10 3.5 3.1 1.5
L.S.D. .05 1.2 0.5 -

Table 4. Spike and awn length,
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and distance from flag-leaf to spike of the barley variety kangbori

influenced by the air- and scil-temperatures (1983) .

T t " ik A Di f flag-
Experiment .empera ure(C)_ 15}’1‘g g ) n\gg}l is an?e rolr;} eag
Air Soil ?cm ?cm ?
I 30 25 1.9 8.8 2.0
20 2.9 8.4 4.2
11 25 15 3.2 8.8 0.6
10 2.9 8.3 1.5
111 20 25 1.1 9.5 0.1
20 1.3 8.3 0.3
v 20 15 3.5 10.7 9.3
10 3.6 10.6 12.4
L.S.D. .05 0.6 1.0 1.8
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Fig. 1. Culm and internode length and 1st inter-
node ratio to total culm length influenced
by the different air- and soil-temperatures
(1983) .

Table 5. Percentage of each internode to total
culm length of Kangbori influenced by
the air- and soil-temperatures (1983).

Temperature('C)}  Internodes from top
Air Soil  1Ist 2nd 3rd 4th 5th

Experiment

I 30 25 36 26 22 12 4
20 40 25 19 12

I 25 15 37 27T 19 12 5
10 37 2 21 13 4

n 20 25 34 22 19 15 10
20 3 20 19 15 11

v 20 15 41 .22 17 12 8

10 45 20 14 12 9
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Table 6. Simple correlation coefficients  (r)
between culm lengh and each internode
of Kangbori (1983).

.. Culm Internodes from top
Trait
length 1st 2nd 3rd 4th
Ist  0.960**
2nd  0.871* 0.883**

3rd  0.776** 0.690** 0.736**
4th  0.796** 0.750** 0.545** 0.646"*
5th  0.647** 0.662** 0.358  0.253

05 and 01

0.731**

*** . Significance at the levels,

respectively,
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Table 7. Top- and root-weight per plant, and its
top/root ratio of barley variety Kang-
bori influenced by different air- and soil
-temperatures (1983) .

. Temperature ("C) Dry weight(g) T/R

Experiment atio

. . T

Air Soil Top Root (%)

I 30 25 0.83 0.15 573
20 1.90 0.26 731

il 25 15 6.46 1.16 557
10 6.31 1.96 322

HI 20 25 0.41 0.22 186
20 0.62 0.30 207

v 20 15 3.50 0.75 467
10 2.80 0.86 326

L.SD. .05 0.55 0.24

Table 8. Number grains per plant,

1000 Kernel weight,
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and total grain weight per plant influenced by

the different air- and soil-temperatures(1983) .

. Temperature (‘C) Number of 1000-Kernel Total grain
Experiment - - grains/ weight weight/plant
Air Soil plant (g) (g)
1 30 25 Sterile - -
20 Sterile - -
II 25 15 16.5 33.7 0.55
10 5.0 34.1 0.17
1 20 25 3.1 32.1 0.10
20 5.3 33.2 0.18
v 20 15 53.4 32.3 1.72
10 60.8 33.5 2.04
L.SD. .05 5.7 2.1 0.17
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