Journal of Agr. Research & Extension 24(2): 1-13

& o v P 5 Y A -
QMﬂﬁWLNﬂﬂW%ﬁqﬁﬂ?ﬂ"lﬂlﬂ EJYIIJQﬂ‘l%U'NY]E]\H’l?JE]\iﬂ'\ﬂkﬁ%i]@la%ll%
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Abstract

Genotypes and location environments significantly influenced wheat seed quality.  This
experiment was thus carried out to assess seed quality of 12 Thai wheat lines/cultivars grown at five
locations of up-north conditions of Thailand during the 2001-2002 dry season. The results showed that
Mueang-Ngai (MNG), Chiangmai, had a great potential in production of high quality seed as determined
by standard germination, shoot growth (SG), vigour index (VI), accelerated ageing, brick grit and field
emergence. Although Pai district (MP) of Mae Hong Son province produced seeds with the highest
weight, its germination and vigour were the lowest. Variation among cultivars on quality depended on
locations. The seeds of MJUWS 1, MJUWS 4, MJUWS 5, MJUWS 7 and MJUWS 8 were good in
various characteristics studied, and these lines were able to adapt to a wide range of conditions. Alpha-
amylase contents were closely correlated with accelerated aged-seed germination or brick grit value,
indicating the possible effect of oi-amylase activities on the vigour of wheat seeds as influenced by

cultivars and environments.
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Table 1

A v & P2 o
FIUNIHIUTUNTIAN AU 16

Seed dry weight (g 100 seeds'1) of 12 wheat lines/cultivars produced at five locations

in the north during the 2001-2002 dry season

Line/cultivar MJ MNG MP CR LP Average
MJUWS 1 3.25a 3.29 abc 3.30 cde 2.91 bed 270 b 3.09
MJUWS 2 2.65 bc 2.99d 3.18 ef 2.78 d 2.77b 298
MJUWS 3 2.59 bc 3.22 be 3.20 def 2.98 b 2.424d 2.88
MJUWS 4 2.80 abc 317¢ 3.26 def 2.81 cd 2.74 b 2,92
MJUWS 5 2.95 ab 3.37 ab 3.47 bc 3.39a 3.15a 3.1
MJUWS 6 2.78 abc 3.40 a 3.52b 3.41a 3.13a 3.26
MJUWS 7 2.60 bc 2.92 de 276 g 2.79d 214 e 2.94
MJUWS 8 2.81 abc 3.16 ¢ 3.23 def 2.97 bc 2.70 b 2.81
Fang 60 2.86 abc 3.30 abc 3.40 bed 2.89 bed 2.45d 2,98
Insee 1 3.00 ab 3.30 abc 3.72a 2.87 bed 2.64 bc 3.04
SMG 1 237c¢c 281e 3.06 f 2.74d 1.96 f 2.85
SMG 2 2.63 bc 3.35ab 3.10 ef 2.83 bed 2.51 cd 2.74
Average 2.77 3.19 3.27 2.94 2.61 297
Fotast o . . * .

CV (%) 9.2 2.8 3.4 3.0 37

1/ Means in the same column associated with a common letter are not different by DMRT (P=0.05, df = 36).

2/ Data presented are means of four replicates.

3/ MJ = Maejo, MNG = Muang Ngai, MP = Pai, CR = Chiangrai, LP= Lampang

4/ * = significant, ** = highly significant
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Table 2 Percentages of standard germination of 12 wheat lines/cultivars produced at five locations

in the north during the 2001-2002 dry season

Line/cultivar MJ MNG MP CR LP Average
MJUWS 1 88 99 85 94 87 97
(1.22 ab) (1.45) (117 ab)  (1.33 abcd)  (1.21 abc) (1.27)
MJUWS 2 90 98 79 98 79 90
(1.25 ab) (1.43) (1.10 bcd) (1.41 a) (1.09 be) (1.26)
MJUWS 3 97 99 77 95 92 92
(1.39 a) (1.49) (1.08 bcd)  (1.34 abc) (1.28 a) (1.29)
MJUWS 4 92 100 83 97 89 94
(1.29 ab) (1.57) (1.15 b) (1.39 ab) (1.24 ab) (1.32)
MJUWS 5 96 99 91 93 80 94
(1.38 ab) (1.49) (1.26 a) (1.30 abed)  (1.10 bc) (1.32)
MJUWS 6 87 98 71 94 77 90
(1.20 b) (1.41) (1.01 def)  (1.33 abcd) (1.07 ¢) (1.25)
MJUWS 7 96 100 84 87 87 90
(1.37 ab) (1.54) (1.16 b) (1.20 cd) (1.20 abc) (1.25)
MJUWS 8 94 100 75 89 90 92
(1.32 ab) (1.54) (1.04 cdef)  (1.23 bed) (1.24 ab) (1.28)
Fang 60 91 100 75 89 78 90
(1.27 ab) (1.52) (1.04 cdef)  (1.24 bcd) (1.08 ¢) (1.25)
Insee 1 97 99 81 85 82 90
(1.39 a) (1.49) (1.12 be) (1.17 d) (1.13 abc) (1.24)
SMG 1 91 99 67 92 84 90
(1.28 ab) (1.50) (0.95 1) (1.29 abcd)  (1.16 abc) (1.25)
SMG 2 95 98 69 97 85 90
(1.36 ab) (1.41) (0.98 ef) (1.39 ab) (1.18 abc) (1.25)
Average 94 99 78 93 84 91
(1.31) (1.49) (1.09) (1.30) (1.17) (1.27)
F-test ns ns *x = =
% CV 7.2 5.8 52 6.4 7.0

1/ The arcsin SQRT transformed data are in parentheses. Germination percentages are back transformed means of

four replicates.

2/ Means in the same column associated with a common letter are not different by DMRT(P=0.05, df = 36).
3/ MJ = Maejo, MNG = Muang Ngai, MP = Pai, CR = Chiangrai, LP= Lampang
4/ ns = not significant, * = significant, ** = highly significant
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Table 3  Germination percentages of accelerated aged-seeds of 12 wheat lines/cultivars

produced at five locations in the north during the 2001-2002 dry season

Line/cultivar MJ MNG MP CR LP Average
MJUWS 1 77 96 79 88 79 84
(1.07 cde) (1.36) (1.09 abc) (1.21 ab) (1.09 bed) (1.16)
MJUWS 2 74 98 74 94 84 86
(1.03 de) (1.43) (1.04 bc) (1.32 ab) (1.17 abc) (1.18)
MJUWS 3 84 99 83 94 79 88
(1.16 abc) (1.47) (1.15 ab) (1.32 ab) (1.10 bed) (1.22)
MJUWS 4 75 99 5 91 86 88
(1.04 cde) (1.46) (1.05 bc) (1.27 ab) (1.19 ab) (1.22)
MJUWS 5 86 99 89 88 76 88
(1.19 ab) (1.49) (1.23 a) (1.22 ab) (1.05 cd) (1.22)
MJUWS 6 71 99 70 92 76 87
(1.00 e) (1.45) (0.99 bc) (1.29 ab) (1.06 cd) (1.20)
MJUWS 7 82 99 78 82 90 86
(1.13 bed) (1.46) (1.08 abc) (1.14 b) (1.25 a) (1.19)
MJUWS 8 91 99 66 94 83 88
(1.27 a) (1.47) (0.95 c) (1.33 a) (1.14 abcd) (1.22)
Fang 60 75 99 71 93 75 87
(1.05 cde) (1.50) (1.00 be) (1.31 ab) (1.04 d) (1.21)
Insee 1 80 99 81 90 81 87
(1.10 b-e) (1.47) (1.12 abc) (1.26 ab) (1.12 bed) (1.20)
SMG 1 71 99 72 91 82 87
(1.00 e) (1.48) (1.01 be) (1.26 ab) (1.13 bed) (1.20)
SMG 2 80 100 68 91 79 86
(1.11 b-e) (1.54) (0.97 be) (1.26 ab) (1.09 bed) (1.19)
Average 79 98 76 91 81 87
(1.10) (1.47) (1.06) (1.26) (1.12) (1.20)
F-test i ns > * —
CV (%) 5.8 6.9 8.8 6.1 5.7

1/ The arcsin SQRT transformed data are in parentheses. Germination percentage are back transformed means of
four replicates.

2/ Means in the same column associated with a common letter are not different by DMRT (P=0.05, df = 36).

3/ MJ = Maejo, MNG = Muang Ngai, MP = Pai, CR = Chiangrai, LP= Lampang

4/ ns = not significant, * = significant, ** = highly significant
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Table 4

Percentages brick grit value of 12 wheat lines/cultivars produced at five locations

in the north during the 2001-2002 dry season

Line/cultivar MJ MNG MP CR LP Average

MJUWS 1 53 96 84 77 68 77
(0.81 cde) (1.37 ab) (1.16 ab) (1.07 be) (0.97 a) (1.07)

MJUWS 2 66 90 83 84 56 77
(0.95 be) (1.25 abc) (1.14 ab) (1.16 ab) (0.85 bc) (1.06)

MJUWS 3 53 93 82 85 53 76
(0.81 cde) (1.31 abc) (1.13 ab) (1.17 ab) (0.82 ¢) (1.06)

MJUWS 4 64 87 79 84 65 76
(0.92 be) (1.20 be) (1.10 abc) (1.16 ab) (0.94 ab) (1.12)

MJUWS 5 86 97 84 81 73 81
(1.19 a) (1.40 ab) (1.16 ab) (1.12 abc) (1.03 a) (1.11)

MJUWS 6 43 82 77 92 66 80
(0.72 de) (113 ¢) (1.07 abc) (1.29 a) (0.94 ab) (1.06)

MJUWS 7 63 94 78 85 71 77
(0.91 be) (1.32 abc) (1.09 abc) (1.17 ab) (1.00 a) (1.11)

MJUWS 8 76 96 73 85 70 80
(1.06 ab) (1.36 ab) (1.02 be) (1.17 ab) (0.99 a) (1.10)

Fang 60 59 99 80 87 50 80
(0.88 cd) (1.45 a) (1.11 abc) (1.20 ab) (0.79¢) (1.09)

Insee 1 58 94 90 69 73 78
(0.86 cd) (1.32 abc) (1.25 a) (0.98 ¢) (1.02 a) (1.05)

SMG 1 37 94 53 89 71 75
(0.65) e (1.32 abc) (0.81 d) (1.23 ab) (1.00 a) (1.04)

SMG 2 58 97 66 90 65 74
(0.86 cd) (1.39 ab) (0.94 cd) (1.26 a) (0.94 ab) (1.08)

Average 60 94 78 84 65 78
(0.89) (1.32) (1.08) (1.17) (0.94) (1.08)

F-test % * *x *x x
CV (%) 10.7 9.0 8.7 8.3 6.9

1/ The arcsin SQRT transformed data are in parentheses. Percentage data presented are back transformed means of

four replicates.

2/ Means in the same column associated with a common letter are not different by DMRT (P=0.05, df = 36).
3/ MJ = Maejo, MNG = Muang Ngai, MP = Pai, CR = Chiangrai, LP= Lampang

4/ ns = not significant, *
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Table 5 Means of Ot-amylase contents of seeds (unit g'1) in 12 wheat lines/cultivars produced

at five locations in the north during the 2001-2002 dry season

Line/ cultivar MJ MNG MP CR LP Average
MJUWS 1 113 85 168 157 146 134
MJUWS 2 217 88 130 169 180 144
MJUWS 3 172 111 141 147 170 156
MJUWS 4 193 83 150 168 181 156
MJUWS 5 201 110 204 169 1567 161
MJUWS 6 165 150 160 147 179 162
MJUWS 7 196 131 176 131 144 157
MJUWS 8 244 1568 135 169 181 167
Fang 60 224 174 136 202 146 177
Insee 1 259 217 166 189 171 188
SMG 1 274 102 1561 167 187 188
SMG 2 277 145 164 160 202 181
Average 213 130 155 164 170 164

1/ Means were calculated from three replicates.

2/ Standard deviations were less than 0.1 (not shown).

3/ MJ = Maejo, MNG = Muang Ngai, MP = Pai, CR = Chiangrai, LP= Lampang
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Table 6 Correlation coefficients (r) between seed quality tested by different techniques (df=58)

Germn SG Vi AA BG FE Amylase
DWT -0.05" 0.02" -0.18"™ 0.22" 0.52** -0.04"™ -0.36**
Germination 0.74** 0.90** 0.81** 0.52%* 0.74** -0.08™
SG 071 0.60** 0.44** 0.58** 0.10™
Vi 0.68** 0.31* 0.74** 0.08"™
AA 0.77* 0.64** 032
BG 0.39** -0.47*
FE -0.03™

1/ ns = not significant, * = significant , ** = highly significant
2/ DWT= seed dry weight, VI= vigour index, SG= shoot growth, AA= % accelerated aged-seed germination
BG= % brick grit value, FE= % field emerged seedling

Table 7 Rainfall, air temperature and relative humidity at five locations during the growing season

in 2001-2002
Location Month Rainfall Air temperature (°C) %RH
(mm) Max. Min. Max. Min
MJ Nov. 01 8.6 29.2 16.4 92 t 48 1
Dec. 01 16.1 29.8 16.7 93 t 48 t
Jan. 02 12.9 29.6 15 91 ¥ 42 1
Feb. 02 16.6 33.2 16.2 86 t 34 1
MNG NR NR NR NR NR NR
MHS Nov. 01 233 29.7 16.5 95 52
Dec. 01 16.8 29.3 17.4 96 54
Jan. 02 T 29.5 14.8 95 44
Feb. 02 22.5 33.5 14.7 92 32
CR Nov. 01 T 28.3 15.4 94 47
Dec. 01 4.5 28.5 16.3 94 48
Jan. 02 23.5 28.1 13.8 94 44
Feb. 02 39 31.3 151 93 37
LP Nov. 01 4.6 30.3 16.9 97 50
Dec. 01 T 31.4 171 96 47
Jan. 02 121 311 15.5 96 42
Feb. 02 59 35.1 17.9 91 32

1/ MJ = Maejo, MNG = Muang Ngai, MHS = Maehongson, CR = Chiangrai, LP= Lampang

2/ NR =no record

3/ t = %RH at Mueang district, Chaingmai
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