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Effect of Major Morphological Traits, Yield

and Yield Components of Barley

I. Variations of Morphological Traits, Yield and Yield
Components on Different Seeding Dates

Yong Hwan Ryu* and Yong Woong Ha+

ABSTRACT

This experiment was carried out to study the morphological traits, yield and yield components of barley
cuitivars — Kangbori, Olbori and Suwon 18 — on different seeding dates. It appeared generally rapid develop-
ment of young spike from late stage of floret differentiation (X stage) to complete it at heading stage.

Young spike appeared more influencials by the different seeding dates rather than years and cultivars. Stem
started the development from late stage of spikelet differentiation (VII stage) to early stage of floret differentia-
tion (IX stage), indicating the continuing development from basal to upper internodes.

Number of spikes per unit area showed more effect in seeding date rather than cultivar and year. However,
number of kernels per spike and 1,000 kernel weight affected more due to years rather than cultivar and seeding

date. It was significantly difference in grain yield according to different seeding dates.
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Table 1. Days to emergence and accumulated temperature(°C) of barley cultivars according

to different seeding date.

Seeding Days to emergence Accumulated temperature(°C)*
date Kangbori Otlbori Suwon #18 Kangbori Olbori Suwon #18
Sep. 21 71 7+1 8 +q 129+ 6 120+ 6 142+ 6
Oct. 1 7%1 7x] 7x1 125+ 7 125+ 7 132+ 10
Oct. 11 9£3 9+3 10 +3 141 = 28 141 £28 149 = 30
Oct. 21 178 17 +8 18 +8 159 + 32 159 £+ 32 167 + 23
Oct. 31 187 1817 22 17 151 25 151 =25 145 + 12
* 5cm soil depth from surface.
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Table 2. Differentiation of young spike and young spike length of barley according to

different seeding date.

Seeding . Nov. Dec. March April
date  Cultivars 1 12 7 %0 1 10 16 23
Sep. 21 Kangbori 1.18* 1.23 1.46 2.20 3.54 8.87 29.81 36.30
(VID** (VD) () (X) X)
Olbori 0.83 0.98 1.23 2.30 2.79 4.94 26.11 33.32
VD) (VD M-) M-X) IX-X)
Suwon #18 .79 0.91 1.14 1.72 2.45 3.54 11.35 27.51
(V) V) v Q) (X) X))
Oct. 1 Kangbori 0.75 1.17 1.21 2.19 3.41 5.56 32.94 38.72
(VD) (V) (V) M) (X—-X)
Olbori 0.54 0.89 1.19 2.23 2.81 5.07 30.83 35.67
V) V) v M) (X—-X)
Suwon #18 051 0.77 0.86 ©1.87 2.63 3.54 15.60 3L.51
V) (VD) (VI —-VI) ) M) ®-X)
Oct. I Kangbori - 041 1.01 1.54 194 492 136 268
(v) (VL —-VI) V) o) X -X)
Olbori - 0.37 0.66 1.12 2.18 3.57 12.07 21.72
(V) 4'9)] VI M ~1X) 0.9)
Suwon #18 - - 0.43 1.07 1.70 2.40 5.80 24.05
(V) VD) (VI —-VH) (X) (X)
Oct.21 Kangbori - - 0.57 1.40 L76 256 562 14.3
vy M- @ (X
Olbori - - 0.49 116 210 309 734 2015
QD) (VI -v) (M) (IX) (x)
Suwon #18 - - - 0.94 1.06 1.70 2.45 9.94
(V-VI) (V) o) X-X)
Oct. 31 Kangbori - - - 0.91 1.37 2.17 4.53 8.25
(V) oD (M - KX) (xX)
Olbori - -~ - 0.97 1.94 2.20 3.65 12.8
(V) (VI -V aIxH 0:9)]
Suwon # 18 - - - 0.51 1.02 1.56 2.31 4.23
(V) (VI -V (M) (X) (xXH

* Young spike length : mm
** Stage of young spike differentiation.
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Table 3. F-values of young spike length due to plant growing stage on years, cultivars, seeding

dates and their interaction.

Nov. Dec. March Apri May
Factors 1 10 Z 20 1 10 16 23 1
Years 2,659 1,671 0.923 12,363* 20,171** 10,775* 60,478** 61,703** (.645
Cultivars 39,035%* 7 625% 4,172 2,886 6,063 3,849 3,180 15,313* 75794**
Seeding date 48,653*%* 36,428%* 22,989** 5225 6,171 6,289** 8 899** 27,109** 5 301**
Interaction 10,642**  6,798** 5198* 0.363 0.256 0.977 0.962 1,811 2,096

*»**Indicates significance at 0.05 and 0.01 levels, respectively.

slew HMEH AMEE Zie 28~30R, &ud
26~288, KIF18% 30~32atHo® ERTEDLE
Y# HEmAR g £EFEE RgEAD K
st w2 s ERMME GEEgch olebzre] BRIE
LB Ll shige] REEA 37 2etd e 4
RU#% BE £ARER A=A BE/l SaLbfs
7] wi-goletn Al

T FX, HE U BEPY e $HEd @R
Bl HY BRE K30A 2y vt Fo] F—&
HAdA #45e HRES ERMEY ARENY £
7k doloyd £Ed] 3 520 A4EHE ol&el
ER} BEEAe oo £ERMEN £RR
Z2RE gl ARGHC A BET Ao 42
Haio o KEMCT BLHY £EMY &£
BRHY, BEMERAAE 24£FHYPA AA °F
o] R FEMNU £RE 2453 Yed &9
BERY Ritol shEAERC /14 aAd EEYS ¢
T AN, KEE BAHN ZRE BUEBREA, &7
®iBe SE BET BEMAA Ho KA 5
2 B Zlez BHsU

3. BrEBRS &if

el wEMBE 2 20142} o] &E A
BEH ool o ZRE BEY 4+ dev e
HREEE slxstgch DR kel KR
Ll g1l € ofF Eigsichl Mk REES B
2t EGIGRIel et Hfole o =g EE=R
WRAna g chl219 KRR A DGR
H #E wet Axsht EpEEe BB 3 A
T~ 4 ALfel tatesledl o ol HERTERE
€ dAl2 i~KEH OB i ~HTESLEEDA
ZEsAL 10 BHAEENE W ZFuee &
melel KE M (GREA He 29 el
H MR Smke 4815 8 2 RS =T

stglx 4@R§e 48108~30R. 3MKMe 44
I15A~5A68, $205Me 48285 5410
A Ateldl, =A3igpRIQl B 1 Mg 4 A258~54
20 8 AoldlA {pEe otxlvd 2 Fiie XKig=
2~ 3ol FESNeY KIFE 18K o€ #
REGHZL 5~T78e°] ®oizich oleizto] Mlj&
£\ BT oto=y8 {#RE t5ESHY 1 (Rl
Aol RTEHAA vz AMiFel Rk B ZBD
[l A ESBEAgo cl2+= BRREHIL ERBS 2
oji gloni® 10 IFHMATH GRES Wetch

g BEMIL ol del o &e] HREFEA
BEspeA kRS #Lt 8 HREKE 2
ged ol BEM 2 REe 4t &Y BR4E
EHEe £2RA4 & 4 ohiet EWAGCl A=te
el R4 wetAx delal zlojoh. webA
DRI 240 HERES BEH A SEd BE
glo] Rl EAts LItk #lidle B8 R
& noltr okl HHE BREES HK Yt
Ax 2F =294 B BRE s Fi8 Robert-
son!® 2] Autocatalytic Curve o] ¥a&o] wie} (&
Edda £ 4 ued oo Hide #¥x K
A W& vl ok F4E EFHPN SDHE
of B R, AE U BEHERH @& BRE
Jebd A Qd, Fxru BER Bpe ol&dd
Eoll EEs: ERos FASta oy KEM
= BE BES Biistae KA FREN BE
2] groteh olepzto] £XRM olE iRAN FE
1l KBS v AL ARMGH HY g8
2& RS F3 Uch

2¥ 3L BEF 9 #EHA o2 MR HY
%M%Y KR vehd Add gmel AAdde
HEE »d Zuds BEMAZRA o= 510
0P~42%, BIMA 20~22%, FIHH 15~
16%, £ AH 13~15%, 223 W|ESWMHK 8~

—87—



i Kangbori Ol bori Suwon #18-
40}
1st
30

20

10

20 2nd

10+

20

Internode L ength (cm)

- 3rd

111 21 1 1121 1 1121 112 P12t 112131

April May April May April May
Fig. 2. Changes of internode length in barley cultivars according to the different
seeding dates.
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Table 4. F-values of stem internode of barley due to the differemt growing stage on years,
cultivars, seeding dates and their interaction.

April May
Factors 1 1 o1 1 1 21
Years 7,944* 11,314* 12,453* 10,725* 5,534 0.114
Cultivars 1,133 0.463 0.286 5,181 3,690 11,969*
Seeding date 0,814 2,212 5193**  16,807**  52,856%* 10,156**
Interaction 1,365 0.473 0.919 1,302 7,487 ** 1,334

*: ** Indicates signifcance at 0.05 and 0.01 levels, respectively.

0 %2 IHTHASE 2EMEA et sk Mol A HKERE dA FrA vl g 1A o
£ hEe guos BEMERAAE & KX qrh. 2o W Bel GEEEE 1 B X
ER7 ax gou HEE BRe HEMd = B B RERBEe REo 2 fohvz RE
75~90cm 2 4ol vk SRy KEFEISHE Axx AE BHEKEIAE sk EE RTU
BEON ZMMEY EHEs Z85 e £D EWMES % 5olAst ol @iel v BEMERA

-88 -



1001

80}
70+
60r
sof [f:

a0t SEN SN
30
20t
10+

Ratio(%) of each internode

211112131 211112131
Sep. Oct. Sep. Oct.

Sep. QOct.

Kangbori Olbori  Suwon #18

[ 1st E2nd f3rd BG4 tb E35th
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Table 5. F-value of each internode length of main stem of barley due to years, cultivars,

seeding dates and their interaction.

Main stem internode length

Factors Tst Znd 3rd th 5th
Years 0.263 3, 945 1,238 7.646% 0.469
Cultivars 187,320%* 69,736" 14,809* 29,126%* 6,181
Seeding date 2195 5. 514% 14.871% 17,029 % 25,696%*
Interaction 1,023 0.725 1,450 1,119 5,787%*

* ** Indicates signifcance at 0.05 and 0.01 levels, respectively.

Table 6. The relationship of spike length and internode length to the plant height in

barley cultivars

Plant Spike Main stem internode length(cm)
Cultivar height length
(cm) (mm) Total 1st 2nd 3rd 4th 5th
172 0.65 - - - - - -
22%2 0.71 0.8 - - - 02 0.6
25%3 1.14 1.1 - - 0.1 0.3 0.7
31x1 4.80 3.2 - 0.2 0.4 1.6 1.0
. 362 6.21 7.6 - 0.4 0.9 5.2 1.1
Kangbori 412 1532 9.6 01 03 0.8 5.8 2.6
45+3 17.23 12.1 0.2 0.3 1.2 6.9 3.5
51 %2 21. 25 15.4 0.2 0.4 1.3 6.6 6.9
551 22.47 20.2 03 0.4 1.3 10.3 7.9
61*3 38.21 26.3 0.9 1.0 5.6 11.6 7.2
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Plant Spike Main stem internode length(cn)
Cultivar height length

(cm) (mn) Total Ist 2nd 3rd 4th Sth
162 0.62 - - - - - -
22x3 0.74 0.7 - - - 0.2 0.5
26+3 ~L15 1.0 - - 0.1 0.2 0.7
312 4.51 2.8 - 0.1 0.2 0.7 1.8
Ol bori 352 7.05 4.5 0.1 0.2 0.2 1.7 2.3
40 £ 2 18.61 12.4 0.2 0.3 2.1 7.1 2.7
451 25.04 16.9 0.4 0.4 3.8 10.6 1.7
512 30.08 17.5 0.4 0.5 38 11.0 1.8
56 + 3 37.82 21.7 1.6 1.8 118 10.9 1.6
60 + 2 41.81 312 1.8 2.1 10.9 12.0 4.4
152 0.59 - - - - - -
20+3 0.69 0.2 - - - - 0.2
25+2 0.91 0.9 - - 0.1 0.3 0.5
301 2.07 2.0 - 0.1 0.2 0.5 1.2
Suwon %18 362 5.08 7.3 - 0.2 0.4 3.0 3.7
41 = 2 10.20 8.1 0.1 0.2 0.5 3.8 3.5
46+ 1 15.81 111 0.1 0.3 0.7 5.2 4.8
50+3 20.43 16.3 0.3 0.4 1.2 7.0 7.4
55 1 24.65 19.1 0.6 0.6 2.5 10.0 5.4
60+ 2 38.09 29.2 1.2 L9 9.8 10.1 5.6
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Table 7. Mean squares of yield and yield components of barley cultivars.
Mean squares
Source of Number of Number of 1,000 ..
variation df spikes per grain kernel (’.::lldn
ot per spike weight y

Replication (Year) 2 22,802 586** 8g** 56,610
Cultivar 2 59,170* 207* 130** 9,738
Error A 4 8,740 8 2 8,433
Seeding date 4 223,427%* 99* 9* 62,108**
Interaction 8 6,196 13 1 3,545
Error B 24 6,170 25 2 2,736

*:** Indicates significance at the .05 and .01 levels, respectively.
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Fig. 4. Changes on the yield components of
barley according to the different
seeding date.
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