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Responses of Vegetable Soybean to Irrigation Frequency and Plant Density
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ABSTRACT

Water availability and plant density are major factors related to crop growth and yield. The
experiment was conducted to examine the response of the vegetable soybean variety, Chiang Mai 1,
to irrigation frequency and planting density on the sandy loam soil at Phitsanulok Field Crops Experiment
Station in 1999/2000 growing season. A split plot design with 3 replication was used. Three irrigation
frequencies, irrigation applied after every 30 (E30), 60 (E60) and 120 (E120) mm. were deployed as main
plots. Sub-plots were plant densities of 32,000, 64,000 and 96,000 plants/rai. There were no interactions
between irrigation frequency and plant density in growth , yield and yield components. E30 and E60
showed no significant differences in leaf area index (LAI), crop growth rate (CGR) and leaf area duration
(LAD), whereas, E120 gave smaller LAI, CGR and LAD. LAI, CGR and LAD significantly increased
with increasing plant densities from 32,000 to 64,000 plants/rai.

E30 produced vyield (pods + stem) and pod fresh weight similarly to E60 but had 34% greater yield
and pod fresh weight than E120. Increases by yield and pod fresh weight of high irrigation frequencies
resulted from increasing seed fresh weight and pods/plant. A significant yield (15 and 28%) and pod fresh
weight (14 and 28%) reduction was associated with reducing plant densities from 96,000 to 65,000 and
32,000 plants/rai, respectively. The number of plant harvested was a major factor determining a greater yield
and pod fresh weight of high densities, although seed fresh weight and pods/plant reduced with

increasing plant densities.
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Table 1 Maximum, minimum and mean temperatures, mean relative huminity (R.H) and mean daily

evaporation from U.S. Class. A pan between January and March 1999 at Phitsanulok Field Crop

Experiment Station.

Temperature ('C)

Evaporation (mm)

Month RH (%)
Maximum Minimum Mean Mean daily total
January 31.7 19.1 254 7 5.8 179.4
February 33.6 20.8 27.2 74 5.8 163.4
March 37.2 251 31.1 77 6.5 200.8
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Table 2 Irrigation schedules for 3 irrigation frequencies

Irri. Frequency Irrigation date

Irri. No. E30 E60 E120
1 24/1/99 29/1/99 9/2/99
2 29/1/99 9/2/99 1/3/99
3 4/2/99 19/2/99 20/3/99
4 9/2/99 1/3/99
5 14/2/99 11/3/99
6 19/2/99 20/3/99
7 24/2/99
8 1/3/99
9 6/3/99
10 11/3/99
11 16/3/99
12 20/3/99

E30, E60 and E120 indicate irrigation application at 30, 60 and 120 mm cumulatives evaporation, respectively.

Table 3 Effect of irrigation frequency and plant density on leaf area index (LAI) and top dry matter (TDM)
at 35 and 55 days after emergence (DAE), crop growth rate (CGR) between 1-35 and 35-56 DAE,
leaf area duration (LAD) and net assimilation rate (NAR) between 35-55 DAE of vegetable soybean

at Phitsanuloke Field Crop Experiment Station in 1999.

LAI35 LAI55 TDM35 TDM55 CGR CGR NAR LAD
1-35 35-55 1-35 35-55
g/m* g/m* g/m’/day g/m’/day g/m’/day day
Irritation frequency
E30 157a 2b54a 211 a 366 a 600a 777a 380a 411a
E60 1556a 249a 205 a 355 a 580a 7b4a 383a 404a
E120 121b 208D 145 b 248 b 412b 514D 320a 329D
CV. (%) 7.3 6.1 14.7 8.8 14.6 13.2 16.4 51
Plant density (pls/rai)
32,000 1.30c 220c¢ 166 c 290 b 474c 519b 363a 350b
64,000 142b 237b 187 b 320 b 532b 7.10b 382a 379b
96,000 16l1a 253a 209 a 360 a 597a 817a 348a 414a
CV. (%) 9.8 6.4 10.8 8.1 10.8 12.9 18.8 7.2

E30, E60 and E120 are irrigation application every after 30, 60 and 120 mm cumulative evaporation. In a

column , means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 4 Effect of irrigation frequency and plant density on yield (stem+pod), pod fresh weight, seed fresh

weight, 100 seed fresh weight, pods/plant, plant height, branches/plant and nodes/plant of

vegetable soybean at Phitsanulok Field Crop Experiment Station in 1999.

Yield Pod Seed 100 seed Pods/ Plant Branches/ Nodes/
Fresh wt. Fresh wt. Fresh wt. plant Height plant plant
Kg/rai Kg/rai g/kg pods g cm
Irritation frequency
E30 1646a 1184 a 484 b 628a 1567a 468a 119a 812a
E60 1568 a 1136 a 517 a 616b 1562a 461a 118a 807a
E120 1087b  777b 534 a 576¢ 125b 352b 060b 759D
CV. (%) 6.1 7.7 49 15 6.1 7.1 14.6 3.2
Plant density (pls/rai)
32,000 1200 ¢ 869¢c 488 b 634a 195a 38bc 161a 811la
64,000 1420b 1028 b 529 a 5956b 129b 427b 086b 796a
96,000 1668 a 1200 a 518 a 589b 11.0c 469b 0bdc 771a
CV. (%) 4.2 6.2 5.7 27 7.8 8.0 13.8 5.0

E30, E60 and E120 are irrigation application every after 30, 60 and 120 mm cumulative evaporation.

In a column , means followed by a common letter are not significantly different at the 5% level by DMRT.

¥y a
taNH1921929

Si5¥y nh wAs 2526, AaANRUASINIeAN
WashT. 2138793719061 1 (3) © 185-195.

Tudt DUBNVSWE NUNWS AW UAUINT BNATUN
2538. ﬁﬂ‘ﬁﬁa‘IJENS'J/G}‘a“’liJQﬂLLa:ﬁEmanﬂﬁﬁ’]
FonanAAuaLsEANE NS [ eestmans
NINTIMMANBANT 13 (1) : 64-71.

SuFel DUDLTISWE TUNWT WNETUUY WASNT BATUUY
2540, MRRUEMRITRITIMADIFD SN
Thiuazmatnsy vlgn. MAIMmMnEas
15 (2) : 105-114.

Aguilar-M., [R.A. Fisher and S. Joshue Kohashi,
1977. Effects of plant density and thinning

Thai Agricultural Research Journal Vol. 19 No.3 September - December 2001

on high-yielding dry beans (Phaseolus
vulgaris) in Maxico. Expl Agric., 13 : 325-335.

Begg, J . E. and N.C. Turner 1976. Crop water
deficits. Adv. Agron. 28 : 160-207.

Boyer, J. S. 1970. Leaf enlargement and metabolic
rate in corn, soybean and sunflower at
various leaf water potential. Plant Physio.
46 : 233-235.

Bunce, J.A. 1978. Effects of water stress on leaf
expansion, net photosynthesis and vegetable
growth of soybean and cotton. Can. J. Bot.
56 . 1492-1498.

221



Coleville, W.L. 1968. Influence of plant spacing and
population on aspects of the microclimate
within corn ecosystems. Agron.J. 60 : 65-67.

Doorenbos, J. and A.H. Kassem. 1979. Yield respones
to water. Irrigation and drainage. Paper No.
24. Rome FAO.

Doorenbos, J. and W.O. Pruitt. 1977. Crop Water
Requirements. Guide line for predicting
irrigation and drainage paper. No. 24.
Rome : FAO.

Garside, A. L.; R. J. Lawn and DE. Byth. 1992.
Irrigation management of soybean (Glygation
frequency on growth, development and
yield) Aust.J Agric. Res., 43 : 1003-17.

Hunt, R. 1978. Plant Growth Analysis. London :
Edward Amold. 67 P.

Johnson, G.G. and J. Smith. 1975. Accuracy of
soil water budgets based on a range of
relationships for the influence of soil water
availability on actual water use. Aust.J.
Agric.Res., 26:871-873.

Kramer, P. J. 1969. Plant and soil water relation-
ships : a modern synthesis. McGraw-Hill,

New York.

Mason , WK.; G.A. Constable and R.C.G. Smith.
1980. Irrigation for crops in a sub-humid
environment . 2. The water requirements of
soybean. Irri. Sci. 2, 13-22.

May, L.H and F.L. Milthrops. 1962. Drought
resistance of crop plants. Field Crop Abstr.
15(3) : 171-179.

Montojos, J.C. and A.C Magahaes. 1971. Growth
analysis of dry beans (Phaseolus vulgaris
L. var . Pintado) under varying conditions
of solar radiation and nitrogen application.
Plant and Soil, 35 : 217-223.

Monteith, J.L. 1977. Climate and efficiency of
crop production in Britain. Phil. Trans.
R.Soc.Lond., B 281 : 277-294.

Sionit, N. and P.J. Kramer 1977. Effect of water
stress during different stages of growth of
soybean. Agron. J. 69:274-278.

Stegman, E. C. 1989. Soybean yield as influenced
by timing of ET deficits. Trans ASAE
32:6561-657.

Turk, KJ. and A.E. Hall. 1980. Drought adaptation
of cowpea. II Influence of drought on plant
water status and relations with seed yield.

Agron.J. 72:421-427.

222

NINFINMINEAT TN 19 aTufi 3 Muenem - Twnen 2544



