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Varietal Variation in Germinative Energy, Capacity

and Water Sensitivity for Malting Barley
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ABSTRACT

Forty-nine malting barley varieties were tested at 3 and 8 weeks after harvest, stored in natural glasshouse so

as to investigate varietal variation of germinative energy(GE), capacity(GC) and water sensitivity(WS). The

differences among GE, GC, promptness index(PI), and WS on paper at two moisture levels (4m! and 8ml tests)

were great at 3 weeks after harvest, but small at 8 weeks after harvest. Excess water depressed the germination

of dormant grains. The GE of whole varieties were excellent, but WS of only two varieties, CI 12062 and

CI 15631 were bad at 8 weeks after harvest. So in the case of broad germplasm to be used for crossing

materials, it is suggested that WS will be tested to screen good quality malting lines. WS was highly significantly
correlated with GE, GC, and PI of 8 ml test, but was not with three factors of 4 ml test,

GE and WS were various with storage period, varieties and grain plumpness, indicated that breeding good

grain-filling varieties and improving production practice for good grainfilling would be studied in the future.
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Fig. 1. The germination of barley grains at
three stages of maturity in the pre-
sence of differing quantities of water.
(1) Freshly harvested, dormant(a), and
water — sensitive(D). (2) Partly matured
grain, showing water - sensitivity(c).
(3} Fully mature grain.
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Table 1. Mean values of germinative energy, capacity, promptness index, and water sensitivity
with two different water levels and storage periods in malting barley varieties.

Factor
Water Germinative Germinative Promptness Water
level energy (GE ) capacity (GC) index (PI) sensitivity
Time
3 WAH 4cc 85.9 + 20.6 91.8 £ 14.9 172.0 £ 36.9 23.8 £ 14.3
gcc 62.1 + 24.4 70.4 £ 23.2 123.5 £ 44.5
8 WAH 4cc 999 £ 04 100 £ 0 199.2 £ 1.1 29 + 46
8cc 97.0 £ 438 98.2 + 3.1 192.7 £ 84
*WAH ; Week after harvest
i miEe LY, BHFE U KREH F Table 2. Classification of malting barley

HE £ 194 B BE BREMHAN WHE 3
%o %o ol wE 2R BFR 24 %,
BHFE 22%, Pl 48, KABZH: 24 Bolgon,
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KR 3%2 3B Al Ax (KiREEe) &
T AESE 24 RIRES Az glemw  (KRER
thol BIFH, BHERE o BE ETARLY, K
BEMRT BT HEE 2doh K@ i 88 %

varieties by germinative energy .

Frequency
Judgment standard 3ok 8 wook
Excellent (above 95%) 21 43
Good (94 -85%) 12 -
Fair (84 ~80 %) 4 -
Bad (under 79%) 8 -
Mean 85.9 99.9
Standard deviation 20.56 0.43
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Table 3. Classification of malting barley
varieties by water sensitivity .

Frequency
Judgment standard Twock 8 weok Remark
Excellent (under 10%) 9 39
Good (11-15%) 4 2 br2br2/4*
Betzes, West
Germany 9
Fair (16-20%) 7 1 ClI 12062
Bad (above 21%) 25 1 CI 15631
Mean 24.0 3.0

Standard deviation 14.27 4.59
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Table 4. Simple correlation matrix for germinative energy, capacity, promptness index and

water sensitivity in malting barley.

Variable X2 X3 X4 Xs Xs X7
GE(4ce) - Xy 0.933%* 0.985%* 0.814%* 0.802%* 0.803** 0.06
: (0.464)%%  (0.382)**  (0.392)** (—0.488)**
GC(4ce) 1 X2 - 0.966** 0.738** 0.763** 0.742%* 0.09
PI (4ce) ' X3 - 0.786%* 0.787%* 0.783** 0.08
GE(8cc) : X4 - 0.977** 0.992%* —0.53%*
(0.931)**  (0.949)** (—0.997)**
GC(8cc) : X5 - 0.992** —0.51**
(0.901)**  (—0.932)**
PI (8cc) : Xs - —0.53**
' (—0.945)**

Water sensitivity: X7

¥* * Significant at 1% and 5% levels, respectively,

GE: Germinative energy,
Pl : Promptness index,

GC : Germinative capacity,
{ ) : Values at 8 week after harvest
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Table 5. Germinative energy and water sensitivity of major dormant and non-dormant

malting barley .

Variety

Germinative energy Water sensitivity

3WAH* 8 WAH 3WAH 8WAH
Dormant group
Jeju 1 24 100 12 2
Norin 5/ Arivat 16 100 4 4
CI 09255 70 100 30 2
CI 12062 80 100 48 16
ICB 94 74 100 54 4
ICB 29 58 100 52 2
Hangmaeg 62 100 32 2
Doosan 8 44 100 0 0
Sacheon 2 42 100 24 2
Non-dormant group

Doosan 22 84 100 30 0
Mokpo 12/ Doosan 19 92 100 40 0
Damier 96 100 42 0
CI 15631 94 98 50 24
West Germany 9 98 100 54 10
br 2br 2/ 4* Betzes 94 100 28 10
Golden melon 100 100 18 2
Doosan 12 94 100 18 0
Sacheon 6 98 100 10 0

*WAH : Week after harvest.
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Fig. 2. Change of germinative energy with
two different water levels and storage
periods.
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Table 6. Comparison of germinative energy and water sensitivity with grain sizes and

varieties space— sown.

Variety 3 WAH 8 WAH 1900
GE WS GE WS Grain wt.
Above 2.8mm
Sacheon 6 100 10 100 0 48.6
Golden melon 100 4 100 2 54.4
Hangmaeg 92 2 98 4 42,5
Doosan 12 78 4 94 2 49.5
Doosan 8 58 22 94 8 54.1
Sacheon 2 82 4 96 10 492
2.8mm ~ 2.2 mm
Sacheon 6 100 14 98 8 26.9
Golden melon 94 8 96 8 30.6
Hangmaeg 90 14 90 6 216
Doosan 12 68 6 78 2 30.7
Doosan 8 48 8 88 10 26.9
Sacheon 2 70 4 90 16 31.2
Under 2.2 mm
Sacheon 6 98 24 94 6 22.1
Golden melon 92 8 92 6 25.3
Hangmaeg 84 10 86 8 22.2
Doosan 12 62 12 68 4 22.2
Doosan 8 40 4 88 8 23.5
Sacheon 2 68 10 76 20 24.5

WAH : Week after harvest,

Bl wetA BEHES 4 KEEEe 8FEV T H
ol A7) W Bieol RIFY KEY FHF
BRe MLEAD 5 e WEFHEE HEN I
+ RFszn 3o

i ®

R % 3@ 8l AEre 49 E &
g, BRI KRFH REH ZRE BRI
22 EBY HRE EHstE oS3 2

1 K % 38 BIFFMA =% Lo =
BIFH, BHFE, PIES KERHEY £Re Zov
8fdle 2 ZR7 HolA KRl BFH BF
=g ETFAZC

2. BHEHLE KR MEd 8@ & #H
miEe 3 RiFstdo, CI12062 ¢+ CI 15631
Fo| K@EHel ta AAM BEEL FEMHE
Eol FIME A KEZHe HEel LEY e
2 £

3. KBREH-e RrEfifol #BAgel & 8mla) &
¥, BIFE, PIEet Mol N9 Lot B 4

GE ! Germinative energy, WS :@ Water sensitivity

mloll A+ fABINEMEL o9l ok,

4 FRDE, 2E U 85 BEFd wd B
ool AmBHe 2Ry dome Bol RIFL
RIS BRI BRM LS AT Rk R
o % Roz Az

Bl R X #&

1. Briggs, D.E. 1978. In Barley. Chapman and
Hall. London : 174 -221.

2. AYA - HEd - 435, 1983, HEY gAA
& A, AgdFraA. #q. : 558566

3. Cho, C. H., H. G. Chang and E. S. Lee. 1982.
Quality determination on malting barley for
varietal improvement. Korean J. Breed.14(4):
95-110.

4. I.o. B. 1971. Analysis Committee of the In-
stitute of Brewing. J. Inst Brew. 77:181 -
226.

5. Murphy, A.J. 1904. J. Inst. Brew. 10:99~
148.

—66 —



6. Pollock, J.R.A. 1962. In Barley and Malt 303 -398, 399-430.
(ed. Cook. A. H.) Academic Press. London: 7. Sims, R.C. 1959. J. Inst. Brew. 65:46~50.

—67 —



