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Studies on Genotype Differences
for Early Vigour in Wheat

Song, Chang-Khil® - Richard A Richards**

Summary

This experiment was conducted on the wheat 9 genotypes to choose the wheat
which is excellent in the early vigour. The results are as follows.

1. Vigourl8 and ZL59A are excellent in the long coleoptile genotype, while
Amery and Janz are excellent in the short coleoptile genotype.

2 In responding to the growth stage and nitrogen level, Vigourl8 is
predominant in the long coleoptile genotype, while Janz in short coleoptile
genotype.

3 In the responding to sowing density and nitrogen level, the more the
sowing density was, the shorter the leaf area of Vigourl8 and Janz tended to
grow. Also the leaf area turned out to grow larger in the plot fertilized with
high nitrogen than in the plot fertilized with low nitrogen. This is true of leaf
weight, dry weight, and root weight.

Concerning SLA and LAR, the more the sowing density was, the larger
specific leaf area tended to grow, while the specific leaf area grew larger in the
plot fertilized with low nitrogen. This is true of both Vigourl8 and Janz.

The root length of long coleoptile genotype. Vigourl8, turned out to grow
longest on the plot sown with 3 seeds. While the root of short coleoptile
genotype, Janz, grew longest on the plot sown with 2 seeds.

* MFote Fod it
** 3% CSIRO Plant Industry
s o] B 1995Y% AFARE HetA A7z ol o)3tef FHHAS.
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Xz 1. EERHEK W

E#%(Long coleoptile)® /% 5%#H
(Jing Hong, Kharchia. Vigourl8,
ZL38, Z159A), HE¥E(Short coleoptile)
o /% 4%#(Hartog, Amery, Janz,
Stiletto) ¥ 9%#iS L2EH Yo} Ay
2}(147 °E. 35 °S)ol FrEEd CSIROSA
BdkEEN A BH 2K Zed EEJ
aEstd ot
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ZF2te] FAle 47~50mg olQen, 2 °
C BEIRIEANA 2441 HPFE, 19969
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W73, BEmEd EFKEN GE NE

e BIkE 2% (Vigour 18,
Janz) & E%29 28 $BFrdlA 83t}
FHe 2KE BHEFEEC 4KELR 39
o, £EE= 59| 50cm A4 8.5cmE AHE
e, ZFzdzR AUt #HAEERLS
nEed  MHSHeY FEE hal¥
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SEM(FEREE 27d)de F28E 3o &m
T, {RE, MR, EWE S ZAEIYE e,
MW ERXEE=0.882 3l Hgsa
t}. SLA(Specific Leaf Area)t #Mi&<
HEWECZ oA A4sden. LAR
(Leaf Area Ratio)t XEmAS EHWE
I EEWHE 422 oM AdEdm,
9e HHES BE2o Wiz gA s

&R Y ER

%1 EEREER KR

Table 1. Variation of leaf area for nitrogen and harvest date. Values are square
centimeter per plant.
Nitrogen
level Low Nitrogen High Nitrogen
Cultivar Date’ 5 June 28 June 18 July 5 June 28 June 18 July
Long coleoptile
Jing Hong 2.90 17.99 39.83 3.43 18.41 49.05
Kharchia 1.87 14.32 30.28 3.43 20.60 47.98
Vigour 18 3.13 18.95 38.18 3.69 22.23 52.36
ZL 38 2.50 15.79 34.43 3.39 21.05 52.01
ZL 5%A 3.15 18.09 37.49 3.78 27.26 65.20
mean 2.71 17.03 36.04 3.54 21.91 53.32
Short coleoptile
Amery 1.35 12.11 27.95 2.68 15.27 35.06
Hartog 2.08 13.13 26.08 2.23 14.58 32.91
Stiletto 1.83 12.75 24.69 2.12 14.01 29.05
Janz 2.38 13.13 32.24 2.50 13.17 34.86
mean 1.91 12.78 27.74 2.38 14.26 32.97
LSD(0.05)Cultivars 1.44 5.18 8.59 1.27 5.76 10.51

® : Measurement date
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Table 2. Dry mass of leaf, stem, below stem, root, and total for long coleoptile
and short coleoptile weat cultivars at the last harvest. Values are per
plant.

Leaf dry Stem dry Below stem dry  Root dry Total dry
mass{mg) mass{mg) mass(mg) mass(mg) mass(mg)

Low Nitrogen

Cultivar

Long coleoptile

Jing Hong 184 54 74 195 543
Kharchia 135 33 51 137 355
Vigour 18 174 58 74 184 490
ZL 38 161 36 66 200 492
ZL 59A 173 48 66 193 486
mean 165 46 66 182 473
Short coleoptile
Amery 133 30 63 141 367
Hartog 129 19 54 141 343
Stiletto 135 22 66 144 367
Janz 160 28 52 140 387
mean 139 25 59 142 366
LSD(0.05)Cultivar 17 6 7 15 16

High Nitrogen
Long coleoptile

Jing Hong 216 64 83 232 559

Kharchia 208 62 72 184 526

Vigour 18 226 81 86 192 585

ZL 38 232 56 96 229 584

ZL 59A 283 96 112 200 684
mean 233 72 90 207 588
Short coleoptile

Amery 161 37 74 165 436

Hartog 161 30 69 165 419

Stiletto 157 30 72 139 398

Janz 173 37 64 148 414
mean 163 34 70 154 417
LSD(0.05)Cultivar 17 8 9 15 30

ZAOKES e e K139 29 36.04cm® 2 Mg whA, K] B¢

E 4% (Long coleoptile)AIZE L 2RI 3.54cm? oA 53.32cm? 2 #®nste, =
A% 12x2FdM 2. 71cm?® <M 3253 %9 & AA JEgen, fEE

- 172 -



pEO MEETO 2T HWR 5

(Short coleoptile) A5 AFdx= FVIEE
ol A% 19lcm? M 27 74em® , EE
@9l 7% 2 38cm? M 32.97cm?
st ¥ AENE B

GiEffdlE LB, RMEEY BF Jing
Hongel 7% wW%2ew®, Vigourl8,
ZL59A, ZL38, Kharchia & °lde9,
meEe AS$E JanzZb M8 HALeH,
Amery. Hartog, Stilettow °oldth. ¥
B, E¥iEE A% ZL59A7F 7HE W3
Vigourl8, ZL38, Jing Hong, Kharchla
& olglon HWE REFAdAME Amery,
Janz, Hartog, Stilettos oot

F20 e & # RS HHES UEH
T el EEHES VIE, REE R
7% 165mgold oy, % RHA BT
139mgo 2 HAHAoH, Rk =
Jing Hong# Janz7t 2zt 748 FAAH.
LR, EHE RHED A$ 233me, AWK
FEQ ASE 163mgl® EWME HHcol
A4 Jeon REMde RIEEI ¥
ZL59A, #%Q A% Janz7t 7HPEFAN
o, HEgmE dolMe PR, RIHEY o
ZL38°] 714 FAHew, Jing Hong,
ZLL59A, Vigourl8, Kharchiasel2n,
meEe) ASE FAHM FA v A
groldnt, HIE, E#HERIAM=  Jing
Hong. ZL38, ZL59A. Vigourl3,
Kharchia® °ol2dx. M#i%E HREdMe
Amery. Hartog, Janz, Stiletto2 Y&
wkth

£17 &2 1S ¥ = oW, KW
# FEoAdE Vigourl83 ZL59A7F %I
Wi FoldE Amery$t JanzZt #IHE
Fol pifd Aoz Jelwrt.

fr

B2 LR ¥ FHKE E RE

T 1A Mt Tel ST RIE 2R

g, FAME 2RE 5 AFRHES
Fo A FH e 2101*‘] RS
e #£3. &49 2o}

#HKS LIEED AS HFFHAM
Amery 4.03cm? , Janz 4.3lcm?
ZL59A 9.04cm? . Vigourl8 9.55cm? &
W ulEAd, TREEY AL A7 5.33.
5.01., 11.10, 10.48cm®* & ZHKER. H
R, AcHERE AR EE S A Bl AT

H#EL LREEY BF Amery 36.0mg.
Janz 39.3mg. ZL59A 51.2mg.
Vigourl8 59.0mgQdl wWaiA, FiEk
AL 2tz 41.6, 43.2. 57.8. 66.3mg
o2 @imstgen, 7 KBY HE FE
frol UATh. #E| gloiME Ze Ao
dov, REWE R WK RER AR
7} ATk

HEL AIEE Amery 77.2mg. Janz
84 6mg. ZL59A 113.3mg. Vigourl$8
107.8mgelen, HFEkAME= 80.7,
93.9. 123.2, 126.6mgeltt. F5-Ael
o= e AFyow BEKBYHRIL ¥
sl ow, R#%E Rl LT R
133 Aoz Jehgth

R/S€&(Root/Shoot ratio) /KR!
7% Amery 1.22. Janz 1.382 M#TH
Hgol B MAHINLY, R¥E RHEA
A$= ZL59A 1.18, Vigourl8 1.0082
o FERSL HUFER A So) Wl AU
EEEY] AS$E Amery 1.05. Janz
1.41, ZL59A 1.07, Vigourl8 0.998 %
EEet v Agow, AEREIM HTH
f¥ol RIFE Aoz Ueigt

BEe VEEQ AL AFFEAAM
Amery 8.070, Janz 9.07%, ZL5SA 8.0
. Vigourl8 10.371dl ®lsiA, H¥ALla
ol A% Z+zt 8.4, 9.5, 9.0, 10.674=
KR, FHd, AHEFHRAl S
HEMo lQen, Sigz Wi g HE

ik st =2
zAe 2
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Table 3. Mean values and analyses of variance of agronomic characteristics

in the experiment by growth stage

Leaf area Leaf wt. Stem wt. Root wt. Total

Nitrogen Cultivar Harvest lant lant /olant lant Wt

(A) (B) stage(C) /(l;mz) /(pmg) (pmg) /(pmg) (mg)

Amery 1st(28 Oct.) 0.58 8.9 4.6 14.8 28.3

2nd(4Nov.) 1.21 16.6 8.4 27.7 52.7

3rd(11Nov.) 2.96 21.8 12.4 57.4 91.5

4th(18Nov.) 4.03 36.0 28.2 77.2 1414

Janz  1st(28 Oct.) 0.63 9.1 5.2 14.2 28.4

2nd(4Nov.) 1.11 16.8 7.8 26.8 514

3rd(11Nov.) 2.84 24.7 12.3 61.5 98.5

Low Nitrogen 4th(18Nov.) 4.31 39.3 22.2 84.6 146.1

ZL59A 1st(28 Oct.) 2.38 12.7 6.0 20.7 39.4

2nd(4Nov.) 3.43 23.2 9.9 39.0 72.0

3rd(11Nov.) 5.81 30.2 16.1 77.9 124.1

4th(18Nov.) 9.04 51.2 45.3 113.3 209.9

Vigourl8 1st(28 Oct.) 3.24 14.5 6.0 21.1 41.6

2nd(4Nov.) 5.25 29.9 13.0 44.3 87.3

3rd(11Nov.) 7.80 36.0 22.9 85.7 1445

4th(18Nov.) 9.55 59.0 49.5 107.8 216.3

Amery 1st(28 Oct.) 1.01 10.6 5.1 17.2 32.9

2nd(4Nov.) 1.73 18.1 8.9 30.7 57.7

3rd(11Nov.) 3.58 27.6 14.4 66.6 108.7

4th(18Nov.) 5.33 41.6 36.1 80.7 158.5

Janz 1st(28 Oct.) 0.88 10.9 6.1 15.9 33.0

2nd(4Nov.) 1.49 18.4 8.7 33.0 60.1

3rd(11Nov.) 3.21 27.1 14.0 68.7 109.8

4th(18Nov.) 5.01 43.2 23.8 93.9 160.8

High Nitrogen ZL59A 1st{(28 Oct.) 2.80 14.7 7.6 21.9 44 .2

2nd(4Nov.) 4.09 28.4 12.0 43.7 84.0

3rd(11Nov.) 6.95 36.3 20.3 87.2 143.9

4th(18Nov.) 11.10 57.8 57.6 123.2 238.6

Vigourl8 1st(28 Oct.) 3.65 16.2 6.2 23.6 46.0

2nd(4Nov.) 6.16 31.8 14.1 50.9 96.8

3rd(11Nov.) 8.15 47.3 29.3 105.7 182.3

4th(18Nov.) 10.48 66.3 62.6 126.6  255.5

ANOVA

Main(A) ¥ % x» e %
Subplot(B) LR % % % LR ]
A*B NS NS * NS *
Sub-subplot(C) * ** e * **
A*C *® LR x % % * %
B‘C % ** LR % -k
A*B*C NS NS NS NS NS
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Table 4. Mean values and analyses of variance of agronomic characteristics in
the experiment by growth stage

Cultivar Harvest Root/Shoot Number Root length Longest root

Nitrogen (A) (B) stage(C) ratio of root /plant(mm) length(mm)
Amery 1st(28 Oct.) 1.09 4.6 537 181
2nd(4Nov.) 1.10 54 860 257
3rd(11Nov.) 1.68 6.5 1518 439
4th(18Nov.) 1.22 8.0 1857 544
Janz 1st(28 Oct.) 0.99 4.5 574 160
2nd(4Nov.) 1.09 5.4 966 263
3rd(11Nov.) 1.66 7.4 1494 354
Low Nitrogen 4th(18Nov.) 1.38 9.0 2142 502
ZL59A  1st{28 Oct.) 1.10 5.0 678 169
2nd{(4Nov.) 1.17 5.3 1182 280
3rd(11Nov.) 1.69 6.4 1637 368
4th(18Nov.) 1.18 8.0 2368 573
Vigourl8 1st(28 Oct.) 1.02 5.1 695 170
2nd(4Nov.) 1.03 7.4 1123 265
3rd(11Nov.) 14.7 8.6 2066 466
4th(18Nov.) 1.00 10.3 2513 528
Amery 1st(28 Oct.) 1.10 51 641 177
2nd{(4Nov.) 1.14 5.9 961 287
3rd(11Nov.) 1.58 7.0 1663 489
4th(18Nov.) 1.05 8.4 2050 583
Janz 1st(28 Oct.) 0.94 5.0 675 184
2nd(4Nov.) 1.22 6.4 1053 291
3rd(11Nov.) 1.67 8.0 1798 404
4th{(18Nov.) 1.41 9.5 2274 565
High Nitrogen ZL59A 1st(28 Oct.) 0.98 5.1 727 181
2nd(4Nov.) 1.08 6.0 1260 305
3rd(11Nov.) 1.55 6.9 1912 485
4th(18Nov.) 1.07 9.0 2569 599
Vigourl8 1st(28 Oct.) 1.05 6.0 908 197
2nd(4Nov.) 1.11 8.1 1408 325
3rd(11Nov.) 1.38 9.0 2254 541
4th(18Nov.) 0.99 10.6 2961 667
ANOVA
Main(A) NS e > bt
Subplot (B) - * - -
A’B NS NS NS NS
Sub-subplot(C) ** e e *
A'C NS NS NS *
B‘C x% e & *
A*B’C NS NS NS NS

*. ** : Signjficant at the 0.05 and 0.01 probability, respectively.

- 175 -



8 olgUEHAT

fEfodl= &M AR

HES PEEY 2% Amery 1857mm,
Janz 2142mm, ZL59A 2368mm,
Vigourl8 2513mm<idl vwlaiA, ERESY
AsE #2050, 2274, 2569,
2961mm= #Ehstd o, AL HEY
A&l Ao EEMBRES  SRERE
Amery 544, Janz 502, ZL59A 573,
Vigourl8 528mm%od, FMEdM=
583, 565, 599, 667TmmZ2 FHEEYR
7 selsigon], R#EE RmdA £HO|
Bg Aoz JeEhdr),

et AFH 2 FHKE NP RES
#3, 49 #RE HedE 4 REERHE
A9 Vigourl8, ¥E FMA A% JanzZt
MEEH EFY Aoz EEHAG.

Ki3: BERES ERKEN GE KE

EE20A Y FET EREE RS
Vigourl8, %E$H%E %#iQd JanzE #HH3t
o, 2% 9 e HES wHEFA nlXe
RS ZAR Ao %5, 63 )

E@HS Vigourl8 A LB

Table 5. Mean values and analysis of variance of leaf area in the experiment
by density. Values are square centimeter per plant.

Measurment date

Nitrogen{A)  Cultivar(B) Density(C) 28 Oct. = Nov. 13 Nov.
1 3.4 6.5 9.8

Vigour 18 2 3.2 6.1 9.7

3 3.2 5.9 9.5

Low Nitrogen 4 3.0 5.7 84
1 2.2 4.3 7.2

Janz 2 2.0 4.0 6.7

3 1.8 3.6 6.2

4 1.8 3.4 5.7
1 3.8 7.1 12.2
Vigour 18 2 3.7 7.1 12.2
3 3.6 7.1 11.8
High Nitrogen 4 3.5 6.5 10.4
1 2.5 4.8 8.3

Janz 2 2.5 4.7 7.9

3 2.3 4.1 7.5

4 2.2 4.0 6.6

ANOVA

Main(A) ** ** *

Subplot(B) ** ** **

A'B NS NS **
Sub-subplot(C} NS ** **

A*C NS NS NS

B*C NS NS NS

A'B*'C NS NS NS

Density : Number of plant per pot

* ** : Signjficant at the 0.05 and 0.01 probability, respectively.
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Table 6. Mean values and analysis of variance of agronomic characteristics in

the experiment by density

Nitrogen Cultiva Density Leaf wt. Svtv?n li?to,t Total ~ Root Lorr:)%iSt
(A) ®  © M (mg (mg) wi(mg MO0t SLA LAR o
/plant Jplant /plant -\I&)  ratio (mm)
1 33.7 248 846 143.1 145 0.03 0.02 390
Vigourl8 2 32.1 216 82.0 1357 153 0.06 0.04 418
3 30.6 20.7 81.7 133.1 159 0.10 0.06 431
Low 4 284 204 69.0 1178 142 0.14 0.08 420
Nitrogen 1 27.4 14.0 62.1 103.5 150 0.04 0.02 375
Janz 2 24.3 11.9 569 93.1 1.57 0.08 0.06 461
3 22.3 11.0 52.9 86.1 1.59 0.13 0.09 425
4 214 10.7 50.9 83.1 1.58 0.19 0.12 409
1 414 269 927 1609 136 0.02 0.01 450
Vigourl8 2 39.5 26.7 926 158.7 140 0.05 0.03 459
High 3 36.7 249 920 1536 149 0.08 0.05 545
Nitrogen 4 358 235 843 1436 142 0.11 0.07 532
1 30.8 16.2 72.2 119.2 1.54 0.03 0.02 466
Janz 2 285 142 66.6 1093 1.56 0.07 0.05 531
3 27.1 11.9 61.1 100.0 1.57 0.11 0.08 479
4 25.5 11.3 56.6 93.4 1.54 0.16 0.11 475
ANOVA
Main(A) % *% L 2] L2 ] NS LE ] 2 e
Subplot(B) % LR ] L 2 ] L2 ] * Lk z8 NS
AB ** NS NS NS * NS NS NS
Sub-subplot(C) v ** v e * NS NS *
A*C NS NS NS NS * * ** NS
B*C NS NS NS NS NS NS NS NS
A*B*C NS NS NS NS NS NS NS NS
Density : Number of plant per pot

»

SLA : Specific leaf area{square meters per kilogram)
LAR : Leaf area ratio{square meters per kilogram).

JBHEEL BndeE FHolxe Aol

, ** : Significant at the 0.05 and 0.01 probability levels, respectively.

EEEd A+ Vigourl82 41.4mgolA

oul, Janz? A$E FHolxle A¥goz &
el AEto] UdRen, EEEY AFSE
Vigourl8, Janz25 FHEHEFE ZFHolx =
Aol Uedl, BHMEEN W2 EHU} B
st &S SRk BF Vigourl8el
33.7mgolX 28.4mgo 2, Janz% A¥=
27 4mgdlA  21.4mge 2 @HAEHULH,

35.8mg2 2, Janze 30.8mgolA 25.5
mge g ZtZ wAsEe Aol HE
RolM= gEI g2 HYoI THITE
HAHERJen ETREE ALz 2L Hio
t}. o]+ Hong(1983)%5°] {E¥E& %A
s fEpge] Wgdd ool (EfSRISl #H
K5y, COz, HTol HmEF Faol Lovr]
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2ol FxEel ML fslol Felxgn
3 HES 2 faelded, tFREL #
S WAdtde £01991)%59 #iss
T —EEided. BEEFE #Bo. Ko
gt JFED oh et ThmEY EAE &
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BB VIEE Vigourl8el 84.6mgolA
69.0mgo 8 WAHNSW Janze 62.1
mgolA 50.9mgoZ HAHJon, HEEE
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o wet REF REFFI=w. Miller
(1916)= BEES THENHTS S&Es
a3 FEREC me} ZRUL ddn F
Fed, & ZAME e Hfmez #H
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ol M= BTl #k HosE Hmes
et
AAFAA Mz 22 ZHgoz F
4% BAHR, TREED AS 2 A
oA ARRERT @inslAct.

R/S&& Vigourl8e| HHEFHE7 32 #
B E  1.45904 1.590.2 @instde
v, FHES 49 e 1422 EAEHAe
¥, Janz% A$= ai3spx] Agew
1.509141.592.2 @imstdtizt 1.582
LEJT. FRED AS Vigourl8L #itd
FE1IQD 2SS 1.3690A4 HHEEE3 e
1.492 s@mdlgdeny, 4973 %= 1.429
. Janz® A$E #isAA gEelded,
FHREEMANE BET ZR7T ARy &
frET = TR vl&eo] A Jewg,
ol 4FWMH BEoez TAG Fd3et B
Be

SLAE ZiEEy ERE =5 FiE g5
g et on, FHKE]] R mrEd
HEMC Jdn FHoKiger) HEFEET M

fo &

AfEH oM FEEol ATt GfER
& Janz7lb Vigourl8Etl EA uelyk
o, LARX SLAZ Z& ffifel .

BERBES LIBE Vigourl82 390mm
oA FifEEL3<] A 431mmE ®Bipstg o
U, FHiE4dM = 420mmE 238 ®ol
Atk EEEAMST 450mmelM kL3
745 545mmE @EhnstE o, EhfEg ot A
€ 532mm&E FolXe Aggo|dout,
JanzQl A%+ LR, LEEAN 25 2
NN FEAEE RAY7t 3, 48 AFE @
KEAHe Ao g Vigourl8zes #ER7}
At ol Hoshikawa(1989)7F 9 &
AolA HRFke BEZA, i Zold o
BT JUE e, #HEE FRY 2S¢
TR vt HBR7 Hn wEA
g #Ed FAIG Aoz B O
Mz 43T BEEARE BR7 @nstee
v, ATste # #EN 2 Ase &
4 KaHAE 9 dUdd 9o 1ERe
5ol AR oz Eidd

m =X

MPEF) RIFT I BELES EKE
At A ORHES kS RHT #HE
g E#EtE g5 2o
1) EFERHE BiIRAHA dodMe R#HE
FHHAQ A S Vigourl8z ZL59A7E, &
HE RHY A$+= Amery® Janz’t
MEAEF] RIFIA T

2) AFH 2 FEHKi 2 R 9lo
Me RHE RHEY A$ Vigourl8el
HIE RAHA AL Janzyl #BEA
o}
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