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Studies on seed production techniques of water
conveolvulus ( pomoea aquatica Forsk.)

I1. Effect of planting dates on the seed production potentiality
of different cultivars of water convolvulus grown
under paddy and upland fields'

Tsung—dao Liou?

Abstract : Two cultivars of water convolvulus, cv. Pingtung Green Stem(pointed leaf)and
cv. White Stem (broad leaf) were plgnted in paddy and uplard fields jn early July,
August, September and October of 1978. The days of flowering after planting (DFAP
) of these two cultivars indijcated shortened period when planted late. They showed
similar horticultural characters and seed production potentialities, Cultural conditions
(paddy or upland) did not influence flowering time, but there was difference on
flowering time of these two cultivars, White Stem flowered earlier than Pingtung
Green Stem. Hundred seeds weight was significantly influenced by planting dates, but
not by cultural conditions, On the contrary, ave. length of each node per tiller was
signifikcantly influenced by cultural conditions, but not by planting dates. Ave. length
of tiller per hill, ave. no. of nodes per tiller, no. of flowers per hill, no. of capsules
per hill, straw weight, seed yield and grain/straw ratio of water convolvulus were
significantly influenced by the planting dates and cultural conditions. Water convolvu-
lus planted in upland conditions showed that the plant vigor and seed production
potentiality were better than in paddy fields. Straw weight in upland culture was 6,839
kg/ha, higher than in paddy culture of 3,185 kg/ha. Seed yield was also higher in
upland culture of 1,221 kg/ha than in paddy culture of 795 kg/ha. Between different
planting dates, straw weight showed highest on July planting of 6,781 kg/ha and lowest
on October planting of 3,352 kg/ha. However, seed yield showed highest on August
planting of 1,332 kg/ha, second on July planting of 1,284 kg/ha and lowest on October
planting of 553 kg/ha. The data showed that both White Stem and Pingtung Green
Stem water convolvulus are more favourable for planting on upland condition in Sou-
thern Taiwan. Suitable planting dates for water convolvulus seed production culture are
during late July to early August. This infermation may be valuable to farmers who

are interested in water convolvulus seed production,

Water convolvulus (Ipomoea aquatica Forsk. ) is a semi-aquatic vegetable, tolerant
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to heat and flooding. ®%"® It contains lot of proteins, minerals and vitamins. It is
popularly cultivated by the farmers and welcom2 by the housewives in Southeast Asian
countries, and has become a very important summer leafy vegetable in Taiwan due to
its high yields, less occurrence of pest and disease, rapid growth rate and easy cultivation
under high temperature, high moisture in summer tropical monsoon season. %811,12,13,14,15

Water convolvulus culture in Taiwan is mainly cultivated with direct seed method
whereas cutting method is subsidiary. ™* In accordance with statistical data, acreage of
water convolvulus increased gradually each year, the case in 1978 was 3,605 hectares. @
Therefore, more water convolvulus seeds are required each year. Various szed production
method and impure water convolvulus varieties in local production area of Taiwan
showed low seed yield. 'V A series approach on improvement of water convolvulus seed
production techniques has bscome very important. This paper continued on previous
research *” for searching optimum planting dates of different cultivars of water con-
volvulus grown in paddy and upland conditions in Southern Taiwan.

Material and Methods

Two popular cultivars of water convolvulus, cv. Pingtung Green Stem (pointed leaf
) and and cv. White Stem(broad leaf)were used. Both two cultivars were planted in paddy
and upland fields with cutting methods. All cuttings were planted at experimetal farm
of Fengshan Tropical Horticultural Experiment Station on July 10, August 10, Septem-—
ber 10 and October 10 of 1978, respectively. Source of all cuttings planted in each plant-
ing dates were cut from old plants of the same nursery bed that have been seeded on
June 15 of 1978. Soil texture of the experimental farm belongs to loamy soil. Both paddy
and upland seed production cultures were a randomized complete block design with 4
replications. Fertilizer rate on the experiment were 20 ton/ha of compost, 200 kg/ha of
nitrogen, 100 kg/ha of P,Os and 200 kg/ha of K,0. All fertillizers were applied with
broadcasting method during land preparation. On paddy field land preparation was the
same as rice culture. 4 mx1.4 m of bed was prepared in upland culture, hcwever, nylon
thread was used for labelling the position of the bed of the same size in paddy culture
instead of making bed. Each plot contains three beds. Each bed planted 4 rows of 25
cmx 25 cm distance between row and within plant hills. Each hill was planted two cuttings
with 15—20 cm length. Plot size were 16.8 m?. Acreages of each planting date were 268.8
m’ and added 89.6 m? of guard row. Both paddy and upland cultivation were planted
on the same time. Plant vigor and important horticurtural characters, such as the days
of flowering after planting (DFAP), no. of tillers per hill, ave. length of tillers per hill,
ave. no. of nodes per hill, ave. length of each node per tiller, no. of flowers per hill, no.
of capsules per hill, flower drop percentage, fruit set percentage, ave. no. of seeds per
capsule, 100 seeds weight, straw weight, seed yield and grain/straw ratio were recorded
during experiment period. All investigation data were processed by the methods of combin-
ed analysis of variance.™ Crop was managed in accordance with general cultivation
method of water convolvulus.
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Results and Discussion

1. Effects of planting dates on the vegetative growth period of different cultivars
of water convolvulus grown in paddy and upland fields

Table 1 shows the days of flowering after planting (DFAP) of these two cultivars
becams shorten when planted late. DFAP showed that July planting was the longest and
October planting the shortest. On White Stem, it needs ca. 49 days DFAP when planted
in July, while, Pingtung Green Stem, needs ca. 80 days. Both White Stem and Pingtung
Green Stem flowered on the following day after being planted in October, because
cuttings had had flower bud when planted. Cultural conditions (paddy or upland) did not
influence flowering time of these two cultivars. Difference on flowering time of these
two cultivars was observed, White Stem flowered earlier than Pingtung Green Stem.
Changes of flowering time and flower behavior of these two cultivars showed that water
convolvulus was sensitive to day length. It might be a short day crop. How the water
convolvulus flowering time responds to day length still needs future research.

Table 1. Effects of planting dates on the days of flowering after planting (DFAP) of

different cultivars of water convelvulus grown under paddy and upland fields

White Stem Pingtung Green Stem
Difference
Treatment
Date of planting DFAP Date of planting DFAP (days)

10.VII 49.0 10.VII 79.8 30.8

10.VIII 275 10.VIII 51.8 24.3
Paddy culture

10.IX 7.0 10.IX 22.3 18.3

10.X 1.0 10.X 1.0 0
Average (1) 211 38.7 176

1

10.VII 1 43.5 10.VII 78.3 35.0

10.VIII 28.5 { 10.VIII 48.3 19.8
Upland culture |

10.IX 9.5 10.I1X 22.5 13.0

10.X 1.0 10.X 1.0 0
Average (2) 1’ 20.6 37.6 17.0
Difference (1) 11
— (2 (days) o3 :

II. Effects of cultivars, planting dates and cultural conditions on horticultural cha-
racters and seed production potentiality of water convolvulus

1.Comparison of horticultural characters, fruit setting and ssed production potential
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of White Stem and Pingtung Green Stem water convolvulus

1981

As table 2 shows, all the horticultural characters did not vary much between these

two cultivars. Positive correlation between straw weight and seed yield of thes

two

cultivars was found in Figure 1. The correlation coefficient of white Stem shows r=0.9830
and Pingtung Green Stem shows r=0.9470. The data showed almost the same plant vigor

and seed production potentiality between these two cultivas.

Table 2. Comparison of horticultural characters, fruit setting and seed vield of two

cultivars of water coavolvulus.

Ave. No. of |Ave. length | Ave. No. !O‘?‘ée }lle_rigéz No.of | No. of | Flower
Cultivars of tiller per‘ of node per| ef'mt'lier flower | capsule | dropping
tiller per hillhill (em) | tiller P ‘(cr;) per hill per hill | %
3 ! SN S S S
White stem 741 a® 84.33a 22.46 a [ 3.79 a 246.2 a 1873 a 23.92a
Green stem 784 a 83.86 a : 2371 a 3.48 a 254.5 a 197.2a 2281 a
|
Fruit No. of seed | 100 seeds Straw Seed Seed Grain/
Cultivars setting weight weight weight/ yield
% per capsule %) (kg/ha) |16.8m? (kg)! (kg/ha) |straw ratio
White stem 76.08 a 3.6656 a 39719 a 5206.5 a 16414 a 9770a 0.1877 a
Green stem 7749 a 3.7031 a 3.9845 a 54475 a 17457 a 1039.1a 0.1908 a

a. Mean in a column followed by different letters are significantly different at 5% level according
to Duncan’s multiple range test.

Seed yield (kg/ha)

Fig. 1. Correlation between

oL o

y = —3.2695 + 02508«
1 =0.9470
a (Pingtung Green Stem)

B y = — 1.8665 +0.2235x
+ = 09830 (White Stem)
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straw weight and seed yield of two cultivars of water convolvulus,



Studies on sead production techniques of water convolvulus I

389

2. Effects of cultural conditions on horticultural characters, fruit setting and seed

production potentiality of water convolvulus

Table 3 indicates that there are no significant difference

etween paddy and upland

culture on some horticultural characters, such as no. of tillers per hill, flower drop
percentage, fruit set percentage, no. of sezds per capsule and hundred seeds weight of

Table 3. Comparison of horticultural characters, fruit setting and secd yield of water

convolvulus grown in paddy and upland fields.

l Ave. No,

Ave. leagth Ave. No. | Ave. length o, of No. of | Flower
Treatment of tiller ' of tiller | of node | node ;‘er flower per | capsule per| dropping
per hill ‘ pg;n?)lll per tiller _tiller (cm) hill ' hill E Y%
. S T — . |
Paddy 7.81 a® 1\ 52.45b | 217h | 2.63b 182.9h 1325b ‘ 23.73 a
culture \ ‘[ !
\ |
Upland 744a ‘ 109.72 a i 2401 a | 463 a 3179a 2450a \ 2293 a
culture “ i ‘
1 ; s f a
Fruit | No. of sced 100 seeds | Straw | Seed | Seed yield | Grain/
Treatment | setting weight weight | weight/ | [
i % | per capsule‘ (g) (kg/ha) | 168 m? (kg/ha) | straw ratio
| | i )
Paddy | 76.27 a i 3.65888 a % 3.9532 a 1 381533 b 1.3351 b 794.7h l 0.2089 a
culture i ‘ | :
| | | i
Upland i 7707a | 3.70%0a l 3.9983 a : 6838.7a | 2.0520a | 12214a 0.1786 b
culture | ! ! | | t

a. Mean in a column followed by different letters are sighifijcantly different at 5% level accordijng
to Duncan’s multiple range test.

water convolvulus. It showed significant difference bztween paddy and upland culture
on ave. length of tillers per hill, ave no. of nodes per tiller, ave. length of each node per
tiller, no. of flowers per hill, no. of capsules per hill and grain/straw ratio. Table 3 and

100
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Fig. 2. Correlation between straw weight and seed yield of water convolvulus grown
under paddy and upland field conditions,
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Figure 2 show, in case of straw weight and sead yield, significant difference and posi-
tive correlation when it was grown under upland and paddy fields condition. The correlation
coefficient was found to be r=0.8822 and r=0.9575 respectively. Straw weight in
upland culture attained 6,839 kg/ha, higher than in paddy culture of 3,815 kg/ha. Seed
yield also showed higher in upland culture of 1,221 kg/ha than in paddy culture of 795
kg/ha. It’s clearly demonstrated, that water convolvulus s2ed production is more favour-
able for upland cultural conditions.

3. Effects of planting dates on horticultural characters, fruit setting and seed pro-
duction potential of water convolvulus

Table 4. Effect of planting date on horticultural characters, fruit setting
and seed yield of water convolvulus.

| i
11 Ave. No. | Ave. length| Ave. No. | Ave. length| No. of No. of Flower
Date planted | of tiller of tiller of node |of each node!l flower capsule | dropping
l per hill per hill per tiller | per tiller per hill per hill | %
i (cm) | (em) |
. | | [
10.VII.1978 7.50 a* 80.88abc | 25.78a | 314a | 233.4bc 177.8 be 238la
10.VIII.1978 8.00 a 96.73 a 25.74 ab ‘ 3.69a 3234 a 258.7 a 20.01 a
10.1X.1978 | 725a 95.19 ab 23.40abc | 4,09 a 264.6 ab 199.8 b 24.49 a
10.X.1978 7752 6357c | 17.43d } 360a 1801 ¢ 132.8 ¢ 26262
Fruit No. of 100 seeds Straw Seed Seed yield Grain/
Date planted setting seed per weight weight weight/
% capsule (g) (kg/ha) 16.8m? (kg/ha) |straw ratio
(kg)
10.VII.1978 76.19a 3.7375 a 3.9740ab 6781.3 a 2.1571 ab 1284.0ab | 0.1893ab
10.VIII.1978 79.99 a 3.6875a | 4.0909a 6120.5ab 2.2375a 13319a 0.2176 a
10.IX.1978 | 785la 3.6875 a 3.9814 ab 5084.7 ¢ 1.4506 c 863.5c 01708 b
|
10.X.1978 if 73.74 a 3.6250 a 3.8666 b 3351.6d 0.9290d 553.0d 0.1650 b

a. Mean in a column followed by different letters are singificantly different at 5% level
according to Duncan’s multiple range test.

Table 4 shows that there is no significant difference of planting dates on horticultural
characters, no. of tillers per hill, ave. length of each node per tiller, flower drop
percentage, fruit set percentage, no. of seed per capsule of water convolvulus. Horticultural
characters, including ave. length of tiller per hill, ave. no. of nodes per tiller, no. of
flowers per hill, no. of capsules per hill, hundred seeds weight, straw weight, seed yield
and grain/straw ratio, showed significant differences due to planting dates. It seems
that July and August planting are better ones and October planting worse. Straw weight
was highest on July planting with 6,781 kg/ha and lowest on October planting with
3,352 kg/ha. Seed yield showed highest on August planting with 1,332 kg/ha, second on
July planting with 1,284 kg/ha and lowest on October planting with 553 kg/ha. Since
their is no significant differences between the seed yield of July planting and August
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planting, we are not able to conclude whether August planting has the best straw yield
for maximum seed production. The data showed that suitable planting time for water

convolvulus seed production culture is during late July to early August in Southern
Taiwan.

III. Vegetative growth stage factor regulating seed production potentiality of water
convolvulus

Water convolvulus is a very important summer leafy vegetable in Taiwan due to its
tolerance to heat, wet, boost growth rate and easy cultivation. It is also one of the higer
plants which need optimum vegetative and reproductive growth for accelerating best
growth and highest seed production potentiality. It flowers continuously from September
to April of the following year. Seed production culture is concentrated in summer season
as plants have enough time for vegetative growth for seed development after flowering.
In order to find optimum planting dates for seed production, Pingtung Green Stem and
White Stem were planted on July, August, September and October respectively on paddy
and upland field conditions in this experiment. Figure 3 demonstrates that flowering
time of water convolvulus has no apparent difference when grown under paddy and
upland field conditions. But there appeared some differences within the two cultivars,
White Stem flowered earlier than Pingtung Green Stem. Also revealed by this result is
that different treatment of the same cultivar flowered at the same date regardless the
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Fig. 3. Effects of planting dates on vegetative growth and reproductive growth of two
cultivars of water convolvulus grown under paddy and upland fields.
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planting date. It suggested that the flowering mechanism is probably controlled by
photoperiod and different cultivar has different critical day length for flowering induc-
tion. However, the actual critical day length for these two cultivars is not determined by
the data of this experiment. The flower inflorescene of water convolvulus is an auxillary
cyeme with 3—7 flowers on each inflorescene. Flowering sequence of an inflorescence
begins at lower nocde and continues to upper node. ' Maturing stage of capsule on the
plant does not take place at the same time due to continued flowering on elongated stem.

Farmers cut whole plants when the capsules are 4/5 mature on the plants from December
to early January each year. All plants were harvested on January 8th in this
experiment. Seed yield of water convolvulus shows in Figure 4 has a positive correla-
tion with straw weight and its r=0.8839, It indicates that higher straw weight will
produce higher seed yield. Straw weight and seed yield obtained among each planting
dates has been described previously. Biological yield of straw weight and seed yield
varied between planting dates and cultural conditions as Figure 5 shows. Straw weight
increased when planting date was postponed. It has no apparent difference between the
two cultivars, but difference between cultural conditions. Upland culture attained higher
straw weight than in paddy field. Seed yield is the highest on August planting. The
above data shows that seed production potentiality of water convolvulus is actually
regulated by the vegetative growth. Pingtung Green Stem needs more than 50 days
vegetative growth and White Stem needs more than 30 days vegetative growth for acce-
leration of seed development. It also shown that the optimum duration for water convol-
vulus seed production culture in Southertn Taiwan is from late July to early August.
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Fig. 4. Correlation between straw weight and Fig. 5. Effects of planting dates on biological
seed yield of water convolvulus. yield of water convolvulus grown under

paddy and upland field conditions,
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