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ABSTRACT

Yield components on the nodes of soybean cultivars have different effects
on yield. So, the nodal distribution of yield components is important. No report has
yet been published on the effect of planting date on this wvertical distribution in
ran. In field experiment conducted in 1983, nine indeterminate soybean cultivars
were planted at four planting dates, with five replications. It was found that pod
number, seed number, pod weight and 100-seed weight are distributed differently
along the nodes and that most of these factors are located on the middle nodes,
In medium maturing cultivars the above yield components are located mostly on
the upper 2J3 of the plant canopy and in early maturing cultivars on the lower
1!3 of the canopy. Yield component expression of the cultivars at different
planting dates varied. In general, early maturing cultivars produced maximum pod
number, seed number and seed weight at the 27 May planting date, medium
maturing Woodworth at the 24 April planting date and medium maturing Clark 63
at the 27 May planting date. Woodworth had the highest 100-seed weight at the
26 June planting date and Corsoy cultivar at the 27 May planting date.
Woodworth and Wiliams (medium maturing) and Bonus and Steel (early maturing)
produced the largest seeds. Woodworth was in all respects the highest among the

cultivars.

1- Assistant Professors and former Graduate Student, respectively.
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INTRODUCTION

Nodal distribution patterns of grain yield components are useful in
modeling soybean [(Giycine max (L.) Merrill)] growth, as factors
responsible for yield differences, and in prediction of yield. Little research
data are available on nodel distribution and effects of planting date on
yield components in soybean.

Ramseur ef al. (9) determined the influence of irrigation and intra-row
spacing on the distribution of yield and yield components. They found that
an increase in intra-row spacing increased the contribution of the lowest
nodes to yield whereas irrigation decreased the relative contribution of the
lowest nodal division.

Several - studies with indeterminate soybeans have shown that most of
the grain yield is located in the middle of the canopy (1,4,5,6). Weibold
et al. (10) examined the yield distribution for 11 determinate cultivars
grown in 0.97 m rows at 50.0 mm spacing. They found that at harvest, most
pods were in the top one-third of the nodes of the canopy.

Hansen and Shibles (6) studied fruiting activities of "Hark" and
"Hawkeye". They found that pod percent age at harvest time represented
37% of flowers produced in both cultivars. Great loss of reproductive
structures occurred on branches and on lower main stem nodes. Flowering,
podding and seed production were greatest in the lower middle portions of
the plaﬁt nodes 6 to 15 on plants with 22 to 24 nodes per main stem.

Carlson et al. (3) conducted an experiment which included two soil
moisture treatments and seven cultivars with differing maturity. The
response of these soybeans varied considerably in their expression of seed
yield and stress for individual components of yield, i.e., 100-seed weight,

seed/pod, pods/node and node/plant varied over all cultivars.
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The distribution of pods and seeds within a soybean canopy is
influenced by genotype, plant spacing, irrigation and other environmental
factors. The purpose of this experiment was to determine the influence of
planting dates on the distribution of yield components in nine indeterminate

soybean cultivars.

MATERIALS AND METHODS

This experiment was conducted at the experimental farm of the College of
Agriculture, Isfahan University of Technology, in 1983 and 1984. The soil was a
camborthid silty clay with a bulk density of 1.4 g cm™, a pH of 7.5, a field capacity of
22% and a permanent wilting point of 10% by weight. Average growing season
(May-October) air temperature and precipitation in this area are 222° C and 164 mm.,
respectively.

The experiment was a complete randomized split plot design with planting dates
(2:{ April, 27 May, 20 June and 11 July)' main plots and soybean cultivars (medium
maturing cultivars® of Williams, Clark 63, A.RF. Blackhawk) as subplots with five
replicates. The seeds were hand planted on both sides of 0.9 m apart furrows with a
density of 270000 plants per hectare. Each plot was 50 (5x10) square meters. Irrigation
was done once a week. Before planting the seeds, 200 kg ha™ of ammomum phosphate
were incorporated into the soil.

Nodal distributions were determined by harvesting 10 randomly selected plants
from each plot when more than 90% of the pods turned brown. Number of nodes/plant,
pods/node, seeds/pod, branches and weight of sceds were then determined.

I- These dates are 4th of Ordibehesht, 6th of Khordad and 5th and 20th of Tir,
respectivey using the Persian calendar.

2- This grouping of cultivars is valid only in the Isfahan area with about 32° latitude
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RESULTS AND DISCUSSION

a) Planting Date

Table 1 shows branch number and yield components means at three planting dates.
It is seen that the effect of planting date on the number of branches is not significant,
but number of nodes, number of pods, number of seeds, seed weight, and 100-sced
weight were affected. Yield components for the 11 July planting date were not entered
into the analysis because the early cold weather in autumn did not allow maturation of
these cultivars.

Table 1 shows that the 27 May planting date produced more pods and seeds and a
higher seed weight than the other planting dates. The late planting (26 June) causes the
plants to flower very soon and to be short in stature. This reduces grain yields. Also, the
24 April early planting causes seed filling period to be simultaneous with the hot days of
summer, and hence, the seed yield is reduced. In addition, the 27 May planting had
adéquatc time from emergence to flowering to express stature and nodes. This also
caused the seed filling period to coincide with cool days of late summer.

Table 2 shows results of branch number and yield components averaged over
planting dates for the nine soybean cultivars. Generally, pod number, seed number and
seed weight for Woodworth were highest and for Steel was the lowest. The reason for
the low number of pods and seeds, and less seed weight in Steel is that it flowers early,
thus, it mature sooner than Woodworth.

As a whole, yield components of the medium maturing cultivars (Woodworth,

Clark 63, Williams and S.R.F. 450) are greater than the other early maturing cultivars.
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Table 2. Means of branch number and yield components of nine cultivars (each valve is average of three planting
dates).

Cultivar Node Branch Pod No Seed No. Seed wiig) 100-seed wi. (g)

No. No. whole stem whole slem whole stem whole
Blackhack 20 bt 21d 37.7 c¢d 207d 75.2d 595d 106 e 85¢c 141c¢
Bonus 20b 27 be 361d 26.1 ef m87d 553 e 120 d 86¢c 152 b
Clark 63 22a 23 cd 36.6. d 320c 108.b 906 a 162 b 143 a T«.w be
Corsoy 19b 35a 363d 23¢g 770 d 485 f 11.2 de 76d 145 ¢
Hark 19b 16¢ 22e 248 645 e 503 f 96 f 75d 149 be
SRF. 540 22a 28 b 486 b 309 cd 1076 b 99 ¢ 152 ¢ 117 b 141 ¢
Steel 19b 21d 384 de 271e 581 f 450 g 83g 64c 143 ¢c
Williams Ra 24 bed 40.6 be 353b 882¢ 856 b 16.7 b 146 a 170a
Woodworth 22a 35a 510 a 3719a 1228 a 927 a 194 a 148 a 158 b

t Means within each column followed by the same letter are not significantly different at the 1% probability level by

Duncan mudtiple range test.




b) Nodal Distribution of Yield Components

With respect to seed size, Woodworth and Clark 63 (medium maturing
group) and Bonus and Corsoy (early maturing group) had the largest seeds.
Therefore, the following figures are shown only for these four cultivars.

In each cultivar, yield componenets are distributed differently on the
nodes as also shown by others (1,3). Generally, it was found here that the
yield components of medium maturing cultivars are mostly located on the
upper %/50f the canopy with the early maturing cultivars yield components
on the lower !/5 of the canopy. This difference was probably due to solar
radiation interception and leaf area distribution within the canopy.

Fig. 1 shows the nodal distribution of pod number for four soybean
cultivars and four planting dates. At the 24 April planting date,
Woodworth and Clark 63 had the largest pod number, especially on the
middle nodes. The 27 May planting date Clark 63 produced more pods on
the middle and upper nodes than for other cultivars. But, on lower nodes,
Corsoy had more pods, This may be related to deeper light penetration into
the canopy. At the 26 June planting date, Woodworth had more pods than
the other cultivars only from the 10th node to the upper nodes. For the 11
July planting date, Woodworth and Clark 63 were not harvested, because
they never matured, and the difference between Bonus and Corsoy was not
significant. As a whole, the 27 May planting date produced more pods.
Fig. 2 shows the nodal distribution for seed number at different planting
dates as shown in Fig. 3. At the 24 April planting date, Bonus had larger
seeds than the rest of the cultivars except on the upper nodes. At the 27
May planting date, Bonus and Woodworth had larger seeds. At the 26 June
planting date, Woodworth and Bonus had larger seeds on almost all nodes.
Only Bonus and Corsoy produced harvestable seeds for the 11 July planting
date with seeds larger than Corsoy. In general, the 11 July planting date
produced smaller seeds because there was not enough time for seed fill.

Fig. 4 shows the nodal distribution of seed weight for different
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Fig. 1. Pod number of soybean cultivars at planting dates of:
a) 24 April b) 26 June c) 11 July.
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Fig. 2. Seed number of soybean cultivars at planting dates of:

148

a) 24 April b) 24 May

¢) June

d) 11 july.



Node MNumber

flode Humber

18

14

o——e Woodworth

~— Bonus
+--+ Corsoy

8 12 16 20

109-Seed wt.(g)
o——=o MWoodworth

(c)
o Clark &3
22 &~—4 Bonus
+--+ Corsoy
164
&
14 :
101
6
2 htrmy =
8 12 16 29
100-Seed wr.(g)
Fig. 3.

a) 24 April

b) 27 May

» yloodworth
Clark 63

Bonus
Corsoy

|
@€
L
E
=
L
2
2 - —
8 12 1€ 20
100-Seed wt.(g)
(d) a— Bonus
22 +——+ Corsoy
181
| .
2 14
E
=
=
L5}
E 104
61
2
8 29

c) 26 June

100-Seed wt.(g)

100-Seed weight of soybean cultivars at planting dates of:

d) 11 July.

148



Node Number

Node Number

(a) o—2e Moodworth (b) o— roodworth
'I b
29 . e——a Clark 63 22 — Clark 63
&#—4 Bonus «—a Bouns
Corsoy +-4 Corsoy
13 18
@
14 2 14
=
=
[+%]
10 | 3 19
6 | 6 1
2 ] 2 *
0 0.4 0.8 1.2 1.6 i) n.4 1.8 1.2
(c) o—o Woodworth (d) &~ Bonus
29, e Clark 63 22, +— (Corsoy
+——4  Bonus .
#-< Corsoy 2
18] 518
4 5 ]
14l 214
) TTTeSe=s 104
€] pa— 6
2 i . . 2
0 0.4 0.8 1.2 1.8 2.0 9 0.4 0.8 1.2
Fig. 4. Seed weighgt of soybean cultivars at planting dates of:
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planting dates. The behavior is very similar to Fig. 1. The correlation

coefficients (r) between branch number, seed number and 100-seed weight

and

grain yield were 0.53, 0.50 and 0.59, respectively.
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