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ABSTRACT

We evaluated the effects of water application rates (wet = T1, moist = T2
and dry = T3) and four plaming densities (S1 = one row at 7.5 cm plant
spacing; S2 = two rows at 7.5 cm; $§3 = one row at 15 cm; and §4 = two rows
at 15 cm) on growth parameters of drip irrigated onions (Allium cepa cv. Texas
Grano 502) in the semi-arid southern coast of Puerto Rico. In all plots fresh
bulb weight, dry bulb welght and bulb width were hnearly correlated with days
after ic curves the
other growth parameters (fresh plant weight, fresh total weight, plam height,
number of leaves, dry plant weight and dry total weight) with days after

No ip was found between percent of totaf solids and
days after transplanting. The coefficient of determination (R?) varied from 0.79
to 0.94 and the regression coefficients were significant at the 5% level.

INTRODUCTION

Goyal et al.® found that relationships among pepper growth parameters
with days after transplanting were exponential and the curves exhibited
five growth phases, namely, lag phase, a log phase, a decreasing rate, a
maximum growth, and a senescence phase. Goyal et al.! indicated that
the onion bulbs were heavier when plant spacing was increased from 7.5
to 15 em. The bulbs were significantly larger at 5% in the plots irrigated
at 15 and 45 cm depth. More than 50% of the onions were in the size
classes 6 to 12, with less than 5% in size classes 1 to 5 and 16 to 19,
respectively. Two rows of onions on both sides of the drip line led to a
significantly higher yield at the 5% level than one row on both sides of
the drip line.
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The objectives of this study were to evaluate the effects of water
application rates (wet, moist and dry) and planting density on the growth
parameters of drip irrigated onions (var. Texas Grano 502) in the semiarid
region of Puerto Rico.

MATERIALS AND METHODS

This study was conducted at the Fortuna Agricultural Research and
Development Center. The main treatments were three water application
rates (wet = T, moist = T2 and dry = T3) based upon tensiometers
installed at 15, 30 and 45 cm below the soil surface. The treatments were
replicated six times in a randomized split-plot block design. The subtreat-
ments were one row of onions on each side of the biwall drip line at 7.5
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FiG. 1.—Fresh plant, bulb and total weight of drip irrigated onions. Each data point is
mean of six observations. YP = fresh plant weight, YB = fresh bulb weight, YT = fresh
total weight.
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cm down the row (S1); two rows of onions on each side of the drip line
at a 7.5-cm spacing (S2); one row of onions on each side of the drip line
at a 15-cm spacing (S3); and two rows of onions on each side of the drip
line at a 15-cm spacing (S4). Each plot consisted of 3 beds 90 ¢m apart
and 12 m long. The center bed was harvested to obtain the experimental
data.

Fifty-four-day-old transplants (var. Texas Grano 502) were planted
December 22, 1982. Starting on the 40th day, two plants per plot were
removed each successive week to evaluate plant height, number of leaves,
plant fresh weight, bulb fresh weight, total fresh weight and bulb width.
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FiG. 2—Onion bulb width. Each data point is a mean of six observations.

The samples were oven dried for 48 hours at 85°C to evaluate dry plant
weight, dry bulb weight, dry total weight and percent total solids.

RESULTS AND DISCUSSION

Table 1 shows the relationships between the growth parameters (plant
height, number of leaves, fresh plant weight, fresh bulb weight, fresh
total weight, dry plant weight, dry bulb weight, dry total weight and bulb
width) with days after transplanting for the wet (T1), moist (T2) and
dry (T3) treatments, and for the four planting densities (S1, 82, 83 and
S4). The table reveals the values of the regression coefficients (A, B, C)
and of the coefficients of determination (R?). The regressions were



TABLE 1.—Effects of water application rates and planting density on growth parameters of drip irrigated onions (Allium cepa cv. Texas
Grano 502)
" Regression coefficients®
A B C R? A B C R* A B C R? A B C R*
Treat- Subtreatments®
ment
81 S2 3 S4
Plant height, cm
T1 —6.41 166 —009 0.73 —0.14 175 —0.010 0.61 5.36  1.57 —0.009 0.71 ~2.90 1.88 —0.010 0.17
T2 1827 111 —0.006 0.64 493 159 —0.009 0.59 —4.95 1.87 ~0.011 0.74 19.60 1.06 —0.005 0.65
T3 -16.75 2.05 -0.012 0.79 1.55 159 —0.090 0.68 —7.29 191 —0.010 0.75 —4.39 183 ~0.011 0.77
Number of leaves
T1 -4.21 035 —0.002 067 ~177 0.27 -0.001 0.51 —6.41 043 -0.003 0.72 —3.09 033 —0.002 0.70
T2 -1.41 026 —0.001 0.74 -1.65 0.28 —0.002 056 | —9.18 049 —0.003 0.75 ~3.55 0.34 —0.002 0.66
T3 ~3.46 0.32 ~0.002 073 ~0.11 022 -0.002 -.63 —4.92 0.37 -0.002 0.67 —5.60 040 ~0.002 0.72
Fresh plant weight, (g)
T1 -639.0 210 -0.13 0.54 —457.0 19.0 —0.13 0.64 —246.0 255 0.05 092 -7529 249 ~0.17 0.74
T2 -—689.0 225 —0.15 0.68 500.7 17.0 —0.11 0.58 —1129.0 357 ~—0.23 0.77 ~745.0 240 —0.16 0.65
T3 -801.0 250 =~0.17 0.70 —575.0 18.7 —0.12 0.54 —883.0 287 -—0.18 0.70 -789.0 257 -0.17 0.71
Fresh bulb weight (g)
Tl —4495 9.2 — 0.84 —425.7 88 — 0.93 —530.8 106 — 092 -438.0 9.2 — 0.91
T2 —4646 9.4 — 0.94 —3398 74 — 088 —491.0 100 — 091 —4198 88 — 0.85
T3 —5150 10.0 — 0.88 —373.0 7.9 — 0.88 —551.9 110 — 0.89 —~3486 79 — 0.79
Fresh total weight
T1 -7633 216 ~0.08 086 ~6229 183 —0.07 093 -905.5 259 —0.09 087 =-9088 27.0 -0.12 0.0
T2 -669.3 189 —0.06 092 —7824 234 —0.11 0.89 —1029.2 302 —0.13 090 -—917.0 268 -—0.12 0.87
T3 -—5094 133 -0.002 090 —741.7 21.6 -0.09 0.87 -820.7 230 ~0.08 090 -180.0 326 016 0.87
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Dry plant weight (g)

T1 —29.0 101 —0.006 0.54 ~—23.2 0.88 —0.006 044 —44.8 147 -0.009 0.67 ~-23.1 0.89 —0.006 0.54

T2 =319 107 —0.006 061 ~149 061 ~0.004 033 —447 150 —0.009 0.62 —253 091 ~0.005 047

T3 -329 111 -0.007 0.53 -14.7 059 0004 039 —41.4 140 —-0.008 058 -326 112 —0.007 0.54
Dry bulb weight (g)

T1 -865 074 — 091 ~-299 064 — 093 —421 084 — 092 ~276 062 — 0.90

T2 —-369 076 — 0494 -258 057 e 081 —356 0.75 — 087 -—824 069 0.86

T3 346 071 — 088 ~-27.7 059 — 086 —357 075 — 085 290 064 — 0.88
Dry total weight (g)

T1 —32.8 085 -0.003 091 -3%.2 114 -0.0030 092 ~241 0.55 —0.0030 0.94 —455 139 —0.005 00.91

T2 ~328 084 —0002 083 ~51.1 149 —0.0060 0.78 —609 1.76 ~0.0060 0.88 -~514 1.46 —0.005 00.88

T3 —39.3 1.06 —0.002 00.80 -38.7 1.12 ~0.0030 0.88 —59.1 1.70 —0.0060 0.87 —60.2 1.78 -0.007 00.88
Bulb width (cm)

T -332 012 — 096 ~2.68 0.11 — 0.96 -3.18 042 — 0.97 -271 011 — 0.96

T2 -~298 011 - 0.96 -241 0.10 — 0.94 -3.00 011 — 0.96 =277 011 0.94

T3 -3.08 011 — 095 —227 010 — 094 —273 011 - 087 -243 011 — 0.93

1 T1 = Wet; T2 = Moist; T3 = Dry.

251 = one line on both sides of drip line at 7.5 cm plant spacing; S2 = two lines on both sides of drip line at 7.5 cm plant spacing; 83 =

one line on both sides of drip line at 15 cm plant spacing; 84 = two lines on both sides of drip line at 15 cm plant spacing.
3Y = A + BX + CX? where Y = growth parameter; X = days after t 1 i
determination. All regression coefficients were significant at 5% level.

ing; A, B, C =

coefficients; R? = coefficient of
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significant at the 5% level. The relationships of the fresh bulb weight,
the dry bulb weight and the bulb width to days after transplanting were
linear (fig. 1). The relationships among other crop characteristics with
days after transplanting were quadratic and of a sigmoidal type (fig. 2)
exhibiting five phases of growth.® There was no relationship between
percent of total solids and days after transplanting in any of the treat-
ments and subtreatments.

The differences among S1, S2, S3 and S4 were significant at the 5%
level in the case of plant height on the 47th, 61st, 68th, 75th and 96th
day of observation; the number of leaves on the 47th, 61st, 75th, 89th
and 103rd day; plant fresh weight on the 61st, 68th, 75th, 82nd, 89th,
96th and 103rd day; bulb fresh weight on the 89th and 103rd day; total
fresh weight on 68th, 75th, 82nd, 96th and 103rd day; plant dry weight
on the 68th, 75th, 82nd, 89th and 96th day; bulb dry weight on the 82nd,
96th and 103rd day; total dry weight on the 68th, 75th, 82nd, 96th and
103rd day; and bulb width on the 47th and 82nd day, respectively. The
differences among S1, S2, S3 and S4 on other days of observation were
nonsignificant at the 5% level. The differences among T1, T2 and T3
were significant at the 5% level in the case of number of leaves on the
96th day; bulb fresh weight on the 54th day; plant dry weight on the 75th
and the 96th day; bulb dry weight on the 54th day; total dry weight on
the 54th day; and bulb width on the 103rd day. The differences among
T1, T2 and T3 on other days of observation were nonsignificant at the
5% level.

This study, together with studies conducted by Goyal et al., shows
that drip irrigation scheduling in onion should be based upon tensiome-
ters installed at a 15 to 30 cm depth; onions should be planted in two
rows on each side of the drip line instead of one, Spacing should be
increased to 15 cm for heavier bulbs. Fresh bulb weight and bulb width
can provide a guide for harvesting time.

RESUMEN

En la costa semiérida del sur de Puerto Rico se evaluaron los efectos
de diferentes tratamientos de riego (mojado = T1, himedo = T2 y seco =
T3) y cuatro densidades de siembra (S1 = una hilera de plantas a 7.5 cm;
S2 = dos hileras de plantas a 7.5 cm; S3 = una hileraa 15 cm; y S4 =
dos hileras a 15 cm) sobre los parametros de crecimiento de la cebolia
(Allium cepa cv Texas Grano 502) regada por goteo. En todas las parcelas
el peso fresco, el peso seco y la anchura de los bulbos estuvieron
correlacionados con los dias transcurridos después del trasplante. Las
curvas cuadraticas describieron la relacion entre otros parametros de
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crecimiento (peso fresco de la planta, peso fresco total, altura de la planta,
nOmero de hojas, peso seco de la planta y peso seco total) utilizando los
dias después del trasplante como variables independientes. No se encon-
tr6 relacion significativa entre el porcentaje total de sdlidos y los dias
transcurridos después del trasplante. El coeficiente de determinacion (R?)
varié de 0.79 a 0.94 y las regressiones fueron significativas al nivel del
50/0.






