Merrill) in relation to grain yield. This would be useful for indirect selection for grain yield increase. A set of
near isogenic lines differing in petiole length was developed from two crosses to compare yield and other

agronomic traits. The yield trials were conducted at Chiang Mai Field Crops Research Center in dry season.
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A Study on Petiole Length of Soybeans in Relation to Grain Yield
g dmn’ Al s Sem ueaseeu®
oty Bvius’ @y quebde®  Gaedy glamd gy’
Somsak Srisombun Viroj Wajananawat Jidapa Daengpradab

Chanchai Singhaphan Sirichai Onsrisong Runagchai Juwattanasomran

ABSTRACT

The objective of this study was to determine petiole length of soybeans (Glycine max (L.)

Seeds were sown two times in the first and the fourth week of December 1995. The results showed that there

was no significant difference in mean grain yield between these two groups of short and long petiole lines and

it had no correlation between grain yield and petiole length. However, grain yield was positively correlated

(p<0.01) with total above-ground dry mater. In addition, the total above-ground dry matter had higher heritability
estimates than that of grain yield. Therefore, it is possible to select high total above-ground dry matter rather

than petiole length in late generations of the segregated population of the progeny as indirect selection for

increased grain yield of soybeans.

Key words: soybeans (Glycine max (L.) Merrill), petiole length, grain yield, indirect selection
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Table 1 Mean petiole length, grain yield and other agronomic traits of nine near isogenic pairs of petiole length

lines, Chiang Mai Field Crops Research Center (FCRI), dry season 1996

Near isogenic

pair of line

early Dec

Sowing date

late Dec

Sowing date

early Dec late Dec

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Short petiole
Long petiole
LSD (p < 0.05)
CV (%)

Petiole length (cm)

8.8 717
22.0 19.4
1.0 1.1
10.0 11.9

Grain yield (kg/rai)’

440 436
440 429
NS NS
12.5 15.7
Number of pods/plant
40.6 38.2
32.3 389
3.0 NS
11.8 14.0
Number of seeds/pod
2.00 212
2.08 1.99
NS NS
115 7.3
100 seed weight (g)
20.7 209
20.8 213
NS NS
5.1 4.7
Above ground dry weight (kg/rai)
711 729
716 689
NS NS
15.8 13.6
Harvest Index (%)
59.3 59.8
64.3 63.5
4.6 NS
12.2 118

Stem height (cm)

72 83
40 58
5 4
12.0 8.1
Number of nodes/plant
13.1 13.2
9.1 11.0
0.5 0.7
6.5 79
Internode length (cm)
59 6.8
49 5.7
0.3 0.5
8.7 11.2

Number of branches/plant

0.87 0.89
0.91 1.18
NS NS
33.0 42.9
Days to flower?
52.6 54.4
52.0 53.9
NS NS
2.7 14
Days to maturity?
105 112
104 111
NS NS
1.7 3.2
Stem lodging
19 19
11 12
0.3 06
26.8 50.5

1/ at 12 % moisture, 1 ha

6.25rai 2/ days after sowing
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Table 2 Correlation coefficient between grain yield and agronomic traits of 22 soybean genotypes, Chiang Mai
FCRC, dry season 1996

Petiole Grain No. of No. of 100 seed Total dry
length yield pods/plant  seeds/pod weight weight
Early sown
Grain yield -0.16
No. of pods/plant -0.60** -0.03
No. of seeds/pod -0.04 0.20 0.002
100 seed weight -0.06 0.08 -0.38 -0.03
Total dry weight -0.09 0.44* 0.26 0.16 0.17
Harvest index 0.17 0.31 -0.42 -0.004 -0.02 -0.35
Late sown
Grain yield -0.17
No. of pods/plant 0.04 0.46**
No. of seeds/pod -0.43* 0.44* -0.12
100 seed weight 0.09 -0.03 -0.54* 0.24
Total dry weight -0.21 0.79** 0.10 0.69** 0.18
Harvest index 0.22 0.1 0.29 -0.34 -0.27 -0.46*

* and ** indicate significance at p<0.05 and p<0.01 respectively.
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Table 3 Path-coefficient analysis of grain yield and above ground dry weight and harvest index of 22 soybean

genotypes, Chiang Mai FCRC, dry season 1996

Path-coefficient

Pathway early sown late sown

Grain yield - Above ground dry weight

Correlation 0.44* 0.79**

Direct effect 0.63 1.07

Indirect effect via harvest index -0.19 -0.28
Grain yield-Harvest index

Correlation 0.31 0.11

Direct effect 0.53 0.60

Indirect effect via above ground dry weight -0.22 -0.49
Residual factors 0.75 0.29
R’ 0.56 0.08

* and ** indicate significance at p < 0.05 and P < 0.01 respectively.

Table 4 Heritability estimates of grain yield and agronomic traits of soybeans, Chiang Mai FCRC, dry season

1996
Grain yield & Heritability (%)
agronomic trait early sown late sown

Peticle length 97.9 96.4
Grain Yield 51.0 54.3
Yield components

- Number of pods/plant 82.0 63.2
- Number of seeds/pod 16.4 26.7
- 100 seed weight 49.9 80.7
Above ground dry weight 51.8 75.9
Harvest index 65.8 43.2

Heritability estimates: Very high >80 %

High = 60-80 %
Medium = 40-60 %
Low = 20-40 %

Very low < 20 %
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Table 5 Grain yield and agronomic traits of two selected soybean lines compared with check cultivars,
Chiang Mai FCRC, dry season 1996

Line & Petiole Grain Number of 100  Aboveground Harvest Downy
cultivar length vyield " pods/ seeds/ seed dry weight index  Mildew"
(cm) (kg/rai) plant pod wt. (g) (kg/rai) (%) -4
Early sown
CM 9208-18- 52 9.0 504 348 1.85 23.0 800 63.6 0
CM 9209-21-8 211 548 34.1 2.24 212 960 63.6 0
SJ 2 20.7 356 335 1.94 19.3 760 48.6 0
SJ 4 8.8 536 38.2 2.20 212 880 61.0 2.5
SJ 5 145 517 37.4 2.02 21.0 880 59.6 0.5
CHIANG MAI 60 7.7 435 38.3 2.59 20.2 720 59.9 2.0
Mean? 14.7 444 36.5 2.05 20.7 731 60.9 0.4
LSD (P < 0.05¢ 3.1 NS 9.4 NS NS NS NS -
CV (%) 10.0 12.5 11.8 115 5.1 15.8 12.2 -
Late sown
CM 9208-18-52 7.6 509 36.1 2.36 235 920 60.9 0
CM 9209-21-8 18.2 542 36.1 2.09 218 960 57.5 0
SJ 2 14.7 505 453 1.97 18.8 760 67.3 0.5
SJ 4 10.3 455 29.5 2.07 218 800 57.8 0.5
SJ 5 12.7 446 34.4 2.03 22.4 840 52.7 1.5
CHIANG MAI 60 7.4 534 37.0 2.06 23.0 800 66.8 2.5
Mean? 13.2 442 38.2 2.05 209 725 61.5 0.3
LSD (P < 0.05§ 3.2 144 10.9 NS 2.1 NS NS -
CV (%) 11.9 16.7 14.0 7.3 47 13.6 11.8 -

1/ at 12 % moisture
2/ Mean and LSD values were from 22 lines/cultivars.

3/ at seed filling stage, 0 = no lesion ..., 4 = 75 - 100% lesion of leaf area
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