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1. INTRODUCTION

Our national food production programme, like any 
other developing country, has the twin objectives of fighting 
hunger and inadequate nutrition. While a fair degree of food 
self sufficiency at current levels of consumption capacity 
has been achieved, we are yet' to stabilize a national 
nutrition security system. Vegetables being the cheap source 
of vitamins and minerals do a lot to combat with the problem 
of undernourishment and malnutrition. As per the allowance 
recommendations a minimum vegetable supply of 284 g d a y -1 
adult 1 is required. Hardly half of it is provided at 
present in our country. The annual requirement of vegetables 
at present is 52 m. tonnes of which only 16 m. tonnes is 
produced from an area of 1.3 m. ha. The low per capita 
consumption is mainly due to the low production level of 
vegetables. Hence vegetable production needs to be augmented 
on a large scale.

With the inexorable process of urbanisation and 
consequent pressure on land, it is becoming increasingly 
difficult to own and cultivate conventional type of vegetable 
gardens of even a few cents of land. Where little space is 
available vegetables can be profitably raised in potB.

A m o n g  the .basic f a c t o r s  of a g r i c u l t u r a l  
productivity, adequate and timely provision of irrigation



water is crucial. Water being a scarce resource, efficient 
use of available water has become extremely important. In 
this context drip irrigation has an important role to play. 
Drip irrigation has been recognised by researchers as the 
best and most efficient method of irrigation. But its high 
cost of installation limits its popularity. Hence,this study 
is a i m e d  at the f e a s i b i l i t y  of u s i n g  an i n d i g e n o u s  
a u t o i r r i g a t o r  f a b r i c a t e d  w i t h  low cost m a t e r i a l s  for 
irrigating potted vegetables efficiently and economically.

The role of organic spreaders for economising water 
use is investigated in many crops. But the feasibility of 
using coir pith, a waste product of coir industry, as the 
mulch material is not much studied. Jalsakhti, a polymer was 
found to have the ability to absorb water and release it 
slowly to the crop for a longer time. This property of this 
h y d r o p h i l i c  a m e n d m e n t  is not m u c h  s t u d i e d  for p o t t e d  
vegetab1es.

In the light of the above, the p r e s e n t  study 
embodying the following objectives was taken up.

1. To assess the water requirement of vegetables grown in
pots.

2. To compare the efficiency of different techniques for
economising water use in vegetables.
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2. REVIEW OF LITERATURE

This investigation entitled "Evaluation of low cost 
techniques in potted vegetables grown in roof garden" was 
taken up w ith the o b j e c t i v e  of a s s e s s i n g  the water 
requirement of vegetables grown in pots in terrace garden and 
to c o m p a r e  the e f f i c i e n c y  of d i f f e r e n t  t e c h n i q u e s  for 
economising water use in vegetables. Water being a scarce 
input of agriculture particularly during summer season, the 
need for increasing the efficiency of different methods for 
economising water use in summer vegetables is a long felt 
need of our vegetable growers. Since the information on the 
effect of irrigation and moisture conservation methods on 
chilli grown in pots are meagre, results of similar works on 
other related crops are reviewed. Only very scarce data on 
response of potted vegetables to irrigation are available. 
Hence response of vegetables to irrigation under field 
conditions is also reviewed. The present state of knowledge 
on these aspects with.special reference to chilli are grouped 
under the following headings.

2.1. Effects of methods of irrigation on growth, yield and 
nutrient uptake of vegetables

2.2. Effects of 1 eve Is of irrigation on growth, yield and 
nutrient uptake of vegetables



2.3. Effects of soil moisture conservation methods on growth, 
yield and nutrient uptake of vegetables

2.4. Water use efficiency and water requirement of vegetables

2.1. Effects of methods of irrigation on growth, yield and 
nutrient uptake of vegetables

Differences in the response of vegetable crops to 
various methods of irrigation were observed. The effects of 
methods of irrigation on various growth and yield attributes 
reported by various workers are reviewedhere under.

S h mueii and G o l d b e r g  (1971) o b s e r v e d  r apid 
vegetative growth in muskmelon under drip irrigation in 
comparison with sprinkler and furrow irrigation. Early 
maturity and shortening of the growth phase without causing 
reduction in yield was observed in drip irrigated plants 
(Goldberg e t a 1 . 1976). Padmakumari and Sivanappan (1978)
reported higher number of branches under drip irrigation in 
brinjal. Bar - Yosef e_£. a_l_. (1980) opined greater vegetative 
and root weight with high water a p plication in trickle 
irrigated tomatoes. Vasanthakumar (1984) reported that 
height, number of branches p l a n t - *' , days to 50 per cent 
flowering and setting per cent did not differ significantly 
in tomato for drip and furrow methods of irrigation. Bhella



(1988) observed that plant height increased in response to 
trickle irrigation. Sanders et. al_. (1989) reported increased 
plant height in drip irrigated tomatoes.

Shmueii and Goldberg (1971) attributed higher 
yields in muskmelon under drip irrigation to greater number 
of fruits plant- * which reached marketable size and In part 
to greater number of large siz6d fruits. Bernstein and 
Francois (1973) indicated fruit size increased with drip 
irrigation in bell pepper. .Bar - Yosef et. aj.. (1980) noted 
earlier fruit production in drip irrigated tomatoes. Hanna 
et a l . (1985) reported drip irrigation increased fruit set
and fruit size in tomatoes. The amount of fruits that 
matured early also increased.

Shmueii and Goldberg (1971) observed higher yields 
of muskmelon under drip irrigation compared to furrow and 
s p r i n k l e r  irrigation. B e r n s t e i n  and F r a n c o i s  (1973) 
indicated that in bell pepper daily drip irrigated plants, 
out yielded the furrow and sprinkler irrigated plants by 50 
per cent. Halevy et. aj_. (1973) opined that tomatoes, green 
pepper, cucumber, muBkmelon and other melon varieties gave 
striking response to drip irrigation in terms of higher 
yields compared to other surface methods at equal or low. 
volume of water. Borelli and Zerbi (1977) reported that drip 
irrigation, increased total and marketable yields of sweet



pepper and egg plant more than furrow irrigation. Padmakumari 
and Sivanappan (1978) observed higher yields of brinjal under 
drip i r r i g a t i o n  using 30 per cent of the total water 
requirement of other surface methods. Sivanappan jet. a 1 .
(1978) reported that yield of chilli was significantly more 
in drip irrigation compared to conventional surface methods 
with a water saving of 62 per cent. Singh and Singh (1978) 
suggested that drip irrigation increased yield of long gourd 
by 48 to 49 per cent, round gourd by 21 to 38 per cent and 
water melon by 10 to 22 per cent compared to furrow and
sprinkler irrigation.. Sivanappan (1979) in a trial on 
chilli, brinjal, bhindi and tomatoes observed 10 to 40 per 
cent increased yield in drip irrigated crops compared to 
surface irrigation. Elmstorm et. aj_- (1982) reported early 
yields of water melon in deep pine sandy soils of Lusberg

j

under drip irrigation compared to sprinkler irrigation. Lin 
et al . (1983) noted that drip irrigation in tomatoes with
moisture levels maintained above 25, 50, 65 and 80 per cent 
of available water produced 20 to 40 per cent more marketable 
yield than monthly furrow irrigation and 80 per cent more 
than unirrigated control. Vasanthakumar (1984) reported in 
tomatoes that fruit y i e l d  plant * was h i g h e r  in d r i p  
irrigation than conventional surface irrigation systems. 
Younis (1986) observed early maturity, highest yield, highest 
net profit and least water consumption in tomatoes by drip



and crop q u a l i t y  w i t h  d rip i r r i g a t i o n  c o m p a r e d  to 
conventional methods. Gutal .et. aj_. ( 1990) reported in 
Capsicum that drip irrigation to'wet 50 per cent of cropped 
area gave highest yield than when 100 per cent cropped area 
was wetted. W i vu t v o n g v a n a  e_t a_l_. ( 1990) o p i n e d  that
marketable yields of sweet pepper were the same for furrow 
and drip irrigation.

Bernstein and Francois (1973) found that under drip 

irrigation more than half of the pepper roots were located 

within a depth of 5-15 cm. Vasanthakumar (1984) reported 

that root dry matter in drip irrigated plants was lower as 

compared to surface irrigation methods Randall and Locascio

(1988) on studying the root growth of drip irrigated cucumber 

and tomato reported that water appli c a t i o n  rates did not 

influence root density distributions and high water quantity 

(0.5 times pan evaporation) resulted in high root density. 

In d rip i r r i g a t i o n  at d i f f e r e n t  i r r i g a t i o n  levels no 

s i g n i f i c a n t  d i f f e r e n c e  w i t h  r e s p e c t  to v ertical anu 

horizontal roots was reported by Saffadi and Battikhi (1988).



Vertical roots reached maximum average of 27 cm. Sanders et 

a 1 . ( 1989) r e a s o n e d  i n o r e a s e d  y i e l d  in d rip i r r i g a t e d

tomatoes as response to increased rooting due to higher soil 

moisture at the higher irrigation rates.

Bar - Yosef et. al. (1980) noted in trickle irrigated 

tomatoes that application of 1,43 1 plant- * day - * resulted 

in higher nitrogen and phosphorus uptake when compared to 

0.73 1 plant “ * day- *. Kafkafi and Yosef (1980) had observed 

that drip irrigation of 642 mm. water resulted in higher 

nitrogen and phosphorus concentration compared to 404 mm in 

tomatoes. Bhella (1988) had reported that nutrient loss by 

leaching was reduced under drip irrigation.

Literature reviewed here shows that most of the 

vegetable crops like chilli, tomato, brinjal, bhindi and 

cucurbits performed better under drip irrigation compared to 

conventional methods of irrigation like furrow irrigation. 

Yield of almost all these crops increased by about 25 to -30 

per cent by drip irrigation. This better yield was resulted 

from better e x p r e s s i o n  of v a r i o u s  g r o w t h  and yield., 

attributes. It is also observed that uptake of nutrients by 

vegetable crops was better under drip irrigation.



2.2. Effects of levels of irrigation on growth, yield and 
nutrient uptake of vegetables

Differences in response of crops to varying soil 
m o i s t u r e  were noted. Effect of d i f f e r e n t  levels of 
irrigation on growth, yield and nutrient uptake of vegetables 
are reviewed here.

Shmueii and G o l d b e r g  (1971) r e p o r t e d  linear 
response in plant growth with increase in the rate of water 
application. Tamaki and Naka (1971) opined that high soil 
moisture content (85 per cent field capacity) increased the 
number of branches, stem length, leaf number and dry weight 
of various aerial parts at later stages of growth in broad 
beans. Goldberg e_t a_L. (1976) reported that longer the soil 
moisture is maintained at field capacity the more vigorous is 
plant growth and greater the yield. Beese et al_. (1982) in 
their study on chilli under drip irrigation found linear 
response to water application rates at 0.8, 1.0, 1.2 and 1.4
times of the control (applied at 25 cbr) in leaf area and DMP
resulting in higher yields at higher regimes. George Thomas
(1984) found that in bittergourd biometric characters like 
length of vine, LAI and DMP were favourably influenced by
frequent irrigation. Wankhade and Morey (1984) reported in
chilli a significant increase in leaf area and plant height 
due to higher levels of irrigation. Palled et aj_. (1985)



observed no significant difference in plant height in chilli 
irrigated at 25, 50 and 75 per cent depletion of ASM. Dirks 
and Tan (1988) found that chilli had a shallower root system 
with low root i n t e n s i t y  b e l o w  50 cm. C hilli s h owed 
r e l a t i v e l y  little r e s p o n s e  to i r r i g a t i o n  in terms of 
increased root distributions. Zhong and Kato (1988) in an 
experiment to study the effect of soil moisture (15 to 20, 23 
to 28 and 30 to 35 per cent) on g r o w t h  and y i e l d  of 
solanaceous fruits in pot reported that in all species dry 
weight and proportion of dry weight in stem increased with 
i n c r e a s i n g  soil m o isture. The t r a n s p i r a t i o n  rate and 
apparent NAR decreased as soil moisture increased, but the 
difference between intermediate and high levels of soil 
moisture was not significant. Jagmail Singh e_t a_L. (1990) 
reported that a decrease in soil moisture content resulted in 
decrease in leaf area. Raja and Bishnoi (1990) suggested 
that root volume and dry weight increased while tap root and 
lateral root lengths decreased with increased irrigation 
frequency. Prabhakar and Srinivas (1990) has observed in 
bhindi an increase in plant height, LAI and DMP u pon  
irrigation to meet 100 per cent compared to 50 per cent and 
25 per cent pan evaporation. Length and girth of chilli 
fruits were favourably influenced under IW/CPE ratio of 0.6 
with a little difference between medium and higher levels. 
(Wankhade and Morey 1984). Palled et. aj_. (1985) reported in 
chilli that irrigation at 50 and 75 per cent depletion



recorded significantly more mature fruits plant Gupta
(1989) in a study on response of tomato to irrigation

/*-reported the moisture had significant effect-on fruit size. 
Fruit size was the highest at 80 per cent ASM. Pulekar ,@_t 
a l . (1990) in an experiment with five irrigation regimes on
chilli (12, 24, 36,- 48 or 60mm) reported the highest number
of fruits plant- 1 , weight of fresh fruits plant -1 and yield 
when irrigation reached 36 mm. Kwapata (1990) observed in 
tomatoes that with increasing irrigation frequency, number of 
fruits plant -1 and fruit size increased.

The highest yield in peppers was obtained at 80 to 
90 per cent field capacity (Kartalov and Dimitrov, 1970) 
Bucks ,et, aj_. (1974) reported that application of irrigation 
water less than optimum consumptive use reduced cabbage yield 
under drip irrigation. Bower e_t aj,. (1975) observed 17 per 
cent higher yields of tomato when soil moisture tension was 
maintained below 0.2 bar compared to 0.4 and 0.6 bar. 
Sadykov and Mikhael (1982) from a two year trial with 
capsicum reported that plants irrigated at 70 to 75 per cent 
field capacity gave higher yield. More frequent irrigations 
slightly decreased yield. Smittle and Threadgill (1982) 
c o m p a r e d  two i r r i g a t i o n  levels in a field trial w i t h  
cucumber. They observed that highest marketable fruit yield 
was resulted from irrigation at 0.3 bar soil water tension. 
Lin e_t aj,. (1983) noted that drip irrigation in tomatoes with



moisture levels maintained above 25, 60, 65 and 80 per cent
of available water produced 20 to 40 per cent more marketable 
yield than monthly furrow irrigation and 80 per cent more 
than unirrigated control. Jayakrishnakumar (1986) reported 
that the highest yield of bhindi was obtained by irrigation 
at 85 per cent field capacity. Ferreyra e_t a_L. (1987) 
observed that in capsicum yield was the highest with 0.7

i

times pan evaporation. Narayana Rao and Kondap (1988) 
reported mean maximum green pod yield in chilli at 50 per 
cent ASM. Gupta (1989) in a study on response of tomato to 
irrigation reported the highest yield at 80 per cent ASM. 
Prabhakar and Srinivas (1991) has observed in bhindi -an 
increase in yield on irrigation to meet 100 per cent pan 
evaporation compared to 50 per cent and 25 per cent pan 
evaporation.

Trouse (1971) reported- that plants are unable to 
utilise plant nutrients in dry soil. According to Sharma and 
Prasad (1973) nitrogen uptake by bhindi was higher with 
irrigation at soil moisture tension of 0 to 0.5 atm. as 
compared to irrigation at 0 to 0.25 and 0 to 0.75 atm 
respectively. They reported that irrigation had failed to 
■produce any significant effect on nitrogen content in plant 
parts. While studying the effects of irrigation at 60, 70 or 
80 per cent of field capacity G a mayun (1980) observed a 
moisture regime of 80 per cent of field capacity to be ideal



for the maximum uptake of nitrogen, phosphorus and potassium 
by tomato plants. George Thomas (1984) observed that levels 
of irrigation did not produce any significant influence on 
the content of nitrogen and phosphorus in plant parts of 
bitter gourd. Nitrogen, Phosphorus and Potassium uptake of 

crop was s i g n i f i c a n t l y  i n c r e a s e d  by h i g h e r  levels of 
irrigation. ' Karlen and Camp (1985) opined that irrigation

i

s i g n i f i c a n t l y  i n c r e a s e d  plant n i t r o g e n  and p h o s p h o r u s
concentration, but potassium concentration was not influenced
by^water management practices. Jayakrishnakumar (1986)
reported maximum uptake .of nitrogen, phosphorus and potassium 

drcp
in daily irrigated crops of bhindi. Ferreyra et aj_. (1987)A

observed that excessive water a p plication (1.3 times pan 
evaporation) significantly reduced nitrogen, phosphorus and 
potassium absorption by capsicum plants. Hegde (1988) noted 
that high soil water potential either tended to decrease or 
failed to change the concentration of nitrogen, phosphorus 
and potassium in leaves and bulbs of onion plants, but the 
uptake of these nutrients generally increased due to higher 
DMP. In another experiment with bell pepper he reported that 
irrigation at 40 per cent ASM resulted in maximum nutrient 
uptake. Hegde and.Srinivas (1990) reported that nitrogen 
concentration generally increased with decreased frequency of 
irrigation especially at -85 kPa. Concentration of phosphorus 
and potassium tended to decline with stress.



S u r y a n a r a y a n a  e_t a 1 . ( 1983) r e p o r t e d  m a x i m u m
chlorophyll content in chilli with irrigation at 6 days 
interval compared to 9 days and 12 days interval.

Results of works depicted here show that increase
in soil water potential resulted in increase in various
growth and yield attributes and most of the vegetable crops

»

responded better at a soil water potential of about 70 to 90 
per cent field oapacity. In chilli maximum pod yield was 
obtained by maintaining soil moisture at 50 per cent ASM. 
Little response to irrigation was obtained in terras of 
increased root distribution. The tolerable limit of moisture 
depletion in chilli was found to be about 25 per cent of ASM. 
An in c r e a s e  in u p t a k e  of n u t r i e n t s  w i t h  i n c r e a s e  in 
irrigation levels is seen in most of the vegetable crops. 
Increase in uptake was mainly due to increase in DMP.

2.3. Effects of soil moisture conservation methods on growth, 
yield and nutrient uptake of vegetables

Results of various works on effect of soil moisture 
conservation methods on growth, yield and nutrient uptake are 
reviewed.

Patil and B a n s o d  (1972) o b s e r v e d  s i g n i f i c a n t  
increase in. height, number of branches and leaves in tomato 
with mulching when compared to unmulched plots. Tumuhairwe



and Gumbs (1982) reported that mean fresh weights and dry 
weights of cabbage in mulched plots was significant1y higher 
than unmulched plots. Olasantan (1985) found that in tomato 
m u l c h e d  p l a n t s  g r e w  taller and p r o d u c e  m ore n u m b e r  of 
branches. Balaswamy e_t aj_, (1986) reported that mulch 
treatment improved both vegetative and reproductive growth as 
compared to no mulch treatment. Carter and Johnson (1988) 
suggested significant increase in growth in brinjal with 
mulching when compared to unmulched plot. Earliness was also 
significantly influenced by mulching. Vander w e r k e n  and 
Wilcox (1988) observed that mulching advanced flowering in 
bell pepper. Improved growth with respect to plant height 
and canopy spread was observed in mulched plots.

Patil and B a n s o d  (1972) o b s e r v e d  in tomato, 
increase in number of flower clusters by mulching. Olasantan
(1985) reported that by mulching yield and yield components 
were significantly more in tomatoes. Fruit size was high in 
mulched plots. Kwapata (1990) reported increased fruit size 
with increasing mulch depth but the number of fruit plant-1 
was not affected by changes in mulching depth. Negreiros'et 
al . (1990) in an experiment to study the effect of mulching
on capsicum with shredded leaves of Copernicia reported that, 
mulched plants yielded more number of fruits than non mulched 
ones.



Isenberg and Odland (1950) reported in cucumber 
that mulching increased yield. White e_t al_, (1959) reported 
higher yields of tomatoes when mulched with saw dust. Patil 
and Bansod (1972) observed significant increase in tomato 
yield by mulching. Srivastava et al_. (1981) in their trial 
with various organic mulches in tomato reported that weed 
population was effectively checked and marketable yield was 
increased by hard mulches like orchard leaves, sugarcane 
leaves etc. Hankin tvt a_L. (1982) reported the greatest yield 
in vegetables when mulched with plastic. Olasantan (1985) 
opined increased yield by mulching in tomato. Subbha Reddy
(1986) reported that increased yield under mulching was due 
to improved water intake, better aeration, increased water 
retention and uptake from soil. Straw mulching in tomato and 
okra increased yields by 100 and 400 per cent respectively 
(Gupta and Gupta, 1987). Suh Hyo-Duk (1990) had observed 42 
per cent increase in red pepper yields by mulching.

Zheng and Wang (1986) reported increased absorption 
of nitrogen and potassium by mulching in cucumbers. Jayasree
(1987) reported that soil temperature was lowered by 1.8 to 
2®C by mulching. Soil nitrogen and organic carbon contents 
were higher and uptake of nutrients like nitrogen, phosphorus 
and potassium were higher in mulched plots. Gupta and Gupta 
(1987) o b s e r v e d  i n c r e a s e d  n i t r o g e n  a v a i l a b i l i t y  w i t h  
mulching. Loganathan (1990) reported increased availability



of nitrogen, phosphorus and potassium on application of coir 
pith.

Tumuhairwe and Gumbs (1982) opined that mulching 
increased available water by 40 per cent with irrigation and 
20 per cent without irrigation. Rivera and Goyal (1986) 
reported that soil moisture retention was better in mulched 
than in u n m u l c h e d  plots. S u b b a  R e d d y  (1986) r e p o r t e d  
increased water intake, aeration, water retention and uptake 
from soil with mulching.

F l a n n e r y  and B u s s c h e r  (1982) in a trial w i t h  
Permasorb, a water sorbing polymer reported that dry matter 
yield was not significantly affected by treatments. Roots 
were found to be thicker and numerous with increasing amount 
of Permasorb. Wallace e_t al_. (1984) reported that addition 
of hydrophilic polymer improved root and shoot growth. 
Arvind Kumar e_t aj_. (1991) observed higher number of 
branches plant-1 and 1000 seed weight in Jalasakthi treated 
plants when compared to control. Woodhouse and Johnson 
(1991) reported that synthetic super absorbent starch co­
polymer and polyacrylamide co-polymer increased dry matter 
production in lettuce.

Bandhopadhyay and Ray (1988) reported that addition 
of Jalsakhti to soil increased available water content to 
the maximum.



From the research works reviewed it is seen that 
mulching significantly increased yields in vegetables. 
Application of water sorbing polymers had promoted the growth 
and yield contributing characters.

2.4. Water u.se efficiency and water requirement

Differences in WUE was observed under different 
m e t h o d s  and levels of i r r i g a t i o n  and soil m o i s t u r e  
conservation methods. Research work on this aspect are 
reviewed.

Hanson and Peterson (1974) reported that WUE was 
the highest in onion under drip compared to sprinkle and 
furrow irrigation. Adoption of drip irrigation in bhindi 
resulted on a saving of 84.7 per cent of water used in 
conventional furrow irrigation (Sivanappan ejt a_L. 1974) 
This was later supported by Padmakumari and Sivanappan
(1978). Bryon e_t al_. (1976) observed that drip irrigation 
r e q u i r e d  50 to 60 per cent less w a t e r  t han o v e r h e a d  
irrigation in tomatoes. Sivanappan (1979) in his trial with 
chilli, brinjal, tomato and bhindi observed that about oneI
third to one fifth of. water is sufficient for drip plot as 
compared to surface irrigation. Lin e_t fil_. (1983) noted 
higher WUE under lower regimes- in drip irrigation as degree 
of stress created was relatively low and decrease in yield



was to a lesser extent compared to reduction in water use,
Ramesh (1986) noted higher WUE of 20.86 kg ha with drip
irrigation at 0.6 times pan evaporation compared to 15.64 kg 
ha mm * w i t h  f u r r o w  i r r i g a t i o n  at the same level.
Kaniszewski and Dysko (1988) in tomatoes noted that water use 
in drip system was about 35 per cent lower than that with 
hand watering by hose. Water consumption per kilogram of 
fruit was lowest in drip systems (22-26 1) and highest in
hand water ing (41 1). Chartzou 1 ak i s e_t a_l_. (1990) on
comparing drip, furrow and microtube irrigation systems in 
cucumbers reported highest WUE for drip and lowest for 
furrow. Gutal e_t al . (1990) reported in capsicum that under 
drip irrigation 63.4 per cent less water was used. Singh
(1990) o p i n e d  inc r e a s e  in WUE w ith d rip i r r i g a t i o n  in 
watermelons and gourds. Wivutvongvana e_t a_L- (1990) reported 
that WUE was high for drip irrigation in sweet peppers.

Selvaraj (1976) opined that more the quantity of 
water supplied more would be reduction in WUE. Pai and Hukeri
(1979) while studying the water requirement of vegetables
suggested that for good growth of vegetables, the soil 
moisture should be maintained at or above 75 per cent of 
availability in the active root zone. Hedge (1988 a) 
indicated that irrigating capsicum at s«">tl matric po.tentialJ 
of -65 k Pa gave in maximum WUE compared to irrigation at - 
25, -45 and —85 k Pa. Hedge (1988 b) reported maximum WUE in



bell peppers at 40 per cent ASM. Subba Rao (1989) showed 
that in cucumber field water use efficiency,was high in the 
less frequently irrigated treatments. Raja and Bishnoi
(1990) opined that increased irrigation frequency decreased 
WUE.

Gupta (1975) reported that mulching remarkably 
increased WUE by 25 per cent over no mulch. Patel and Singh
(1979) reported marked reduction in water use by 12.6 per 
cent with mulching. Balaswamy et. aj.. (1984) observed that 
mulch treatment resulted in higher crop water use efficiency. 
W a l l a c e  e t a 1 . ( 1984 ) o b s e r v e d  that a p p l i c a t i o n  of
hydrophilic polymer reduced frequency of irrigation and 
decreased the plant water stress. Woodhouse and Johnson
(1991) found increase in WUE with addition of hydrophilic 
polymer.

Research works narrated here indicated that WUE of 
most of the vegetables crops was higher under drip irrigation 
c o m p a r e d  to o t h e r  s u r f a c e  i r r i g a t i o n  m e thods. It was 
observed that about 35 to 60 per cent water can be saved by 
adopting drip method of irrigation. Increase in irrigation 
frequency decreased WUE. Maximum WUE in bell pepper was 
observed at 40 per cent ASM. Significant increase in WUE was 
observed by mulching and application of Jalsakhti.
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3. MATERIALS AND METHODS

The present investigation was conducted as pot 
culture at College of Agriculture, Vellayani to aBsess the 
water requirement of chilli grown in pots and to compare the 
efficiency of different techniques for economising water use 
in chilli. The details of the materials used and methods 
adopted in this experiment are given in this chapter.

3.1. Location

The experiment was conducted in the net house 
a t t a c h e d  to the d e p a r t m e n t  of A g r o n o m y ,  C o l l e g e  of 
Agriculture, Vellayani. This location is situated 85°N 
latitude and 76.9°E longitude at an altitude of 29 m above 
mean sea level.

3.2. Season

The experiment was conducted during the summer 
season of 1992 - 1993. The details of weather data collected 
from the meteorological observatory attached to the College 
of Agriculture, Vellayani are given in Appendix-I and Fig. 1. 
Weekly averages of temperature, evaporation and relative 
humidity during the cropping period are presented.
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Fig. 1. Weather data during the 
crop period



Maximum temperature ranged between 32.64°C and 
29.85°C and the minimum between 24.17°C and 18.62°C.

The relative humidity ranged from 71.23 to 84.92 
per cent and pan evaporation values varied from 2.5 mm 
to 5 mm per day.

3.3. Materials

3.3.1. Potting mixture

The experiment was conducted with potting mixture
prepared by mixing sand, red loam soil and farm yard manure
in 1 : 1 : 1 proportion. The important physical and chemical
properties of the potting mixture are given in Table 3.1.

Table 3.1. Important properties of the potting mixture

A. Physical properties

Particulars Method used

Field capacity (%) 18.4 Pressure plate apparatus
method (Richards, 1947)

Permanent wilting point (30 7.4 Pressure plate apparatus
method (Richards, 1947)

Bulk density (g cm-3) 1.3 Keen Raczkowski's method.
(Karthikakutty Amma,
1977)



B. Chemical characteristics

Const i tuent Content Rat ing Method used

Organic carbon 
(%)

0.2 Low Valkley and 
Black rapid 
titration 
method
CJackson, 1973)

Ava i1a b 1e 
nitrogen (%)

0.0086 Low Alkaline 
potassium 
permanganate 
method
(Subbaiah and 
Asija, 1956)

Ava i 1a b 1e 
^*2^5

0.0025 H i g h Bray
colorimetric 
method (Jackson, 
1973)

Available KoO 
(%)

0.0049 Low Ammonium acetate 
method (Jackson, 
1973)

pH 5.9 Acidic 1:2 soil solutio 
r a t i o  u s i n g  pH 
meter (Jackson, 
1973)

3.3.2. Cultivar

Chilli variety Jwalasakhi. a cross between local 
v a r i e t y  V e l l a n o t c h i  and P usa J w a 1 a o b t a i n e d  from 
instructional farm, Vellayani was used for this study. This 
variety released from College of Agriculture, vellayani have 
low pungent succulent fruits and is having a high yield 
potential of 19.6 t ha- 1 .



3.3.3. Planting site

Earthern pots of 25 cm diameter and 30 cm height, 
filled with potting mixture at the rate of 8 kg pot- * were 
used for raising the crop.

3.3.4. Mulch

Coirpith, a by-product of 
from K o v a l a m  was u sed as mulch, 
quantities of coir pith @ 20g pot- * 
to give a uniform thickness of 5 cm.

3.3.5. Hydrophilic amendment

Jalsakhti, a product of Indian Organic Chemicals
trMites

Limited, Bombay which is capable of absorbing hundreds ofA
times of its weight <>; and releasing water slowly for
the use of plants was used for the study. It was applied 6 5 
g pot- *

3.3.6. Indigenous auto irrigator (modified drip system)

The holes of the garden pots were plugged with 
rubber corks provided with holes. Through the holes hoBpit&l- 
drips were inserted. Water was stored in these pots and the 
flow was regulated @ 4 ml min- * with the regulator attached

coir industry collected 
U n i f o r m l y  m e a s u r e d  

was applied in each pot



to the hospital drip. These pots served as water source were 
placed at a level above plant height and plant were irrigated 
exploiting gravitational force. Pots were insulated from 
solar heating with thick coating of white paint on all 
exposed phases.

3.3.7. Potb for wick irrigation

S p e c i a l l y  d e s i g n e d  pots were used for wick 
irrigation. Water was stored at the bottom of the pot which 
was insulated. A hole was provided about 1/4 height from the 
base. A c l i s c was placed above the hole to separate the 
potting mixture and water. A coir rope which served as wick 
inserted through the hole made at the centre of the disc 
supplied water to the crop by capillary action.

3.3.8. Manures and fertilizers

Cowdung was used for preparing the planting medium. 
The fertilizers used were Urea (45.8 X N) Superphosphate 
(16.1 % P2°5^ an(* muriate of potash (59.5 % K^O).

3.3.9. Source of irrigation water

Tap water with a pH of 5.9 was used for irrigation.



3.4. Methods

3.4.1. Design and treatments

The e x p e r i m e n t  was laid out in a f a ctorial 
completely randomised design with 19 treatment combinations. 
Treatments consisted' of three moiBture regimes^two methods of 
irrigation andt three conservation methods and an absolute 
control (wick irrigation).

Treatments

A. Irrigation levels [I]
= Field capacity 

Ig - 80 per cent field capacity 
Ig = 60 per cent field capacity

B. Methods of irrigation [Ml
= Indigenous auto irrigator 

(modified drip)

Mg = Pot watering

C. Method of conservation [C]
= Control
= Mulching with coir pith 
= Hydrophilic amendment -

Jalsakhti



D. Vick irrigation [W] ' = Absolute control

Treatment combinations - 1 8 + 1  = 1 9

1 . I 1M 1°0 10. I2M 1C2
2. I ^ C i 11. i3m ic o
3. I1M 1C2 12. i 3m ic i
4. I2M iC0 13. I3M 1C2
5. I iM2c 0 14. I2M2C 1
6. I1M2C1 15. I2M2C2
7. I iM2c 2 16. I3M2C0
8. i2M2C0 17. i3m 2C i

9. i 2m iC i 18. i 3m 2c 2

Control Wick irrigation 
Replications - 6

3.4.2. Layout

The pots were arranged in such a way that one pot 
served as the water souroe for four pots for the treatments 
that received irrigation through indigenous auto irrigator. 
(Plate 1).

3.4.3. Nursery

Seeds w< 
beds of size 1.2 i
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to facilitate drainage of excess water. A basal dressing of
_  opowdered cattle manure at the rate of 1 kg m was applied in 

nursery beds.

The seeds were sown on 13-11-1992. The seedlings 
were i r r i g a t e d  daily. H a n d w e e d i n g  was done at w e e k l y  
intervals. The seedlings were transplanted on 10-12-1992.

3.4.4. Transplanting

The seedlings were transplanted in earthern pots 
filled with potting mixture. Immediately after planting 
shade was provided for the seedlings.

3.4.5. Manures and Fertilizers

Farm yard manure analysing 0.4 per cent of N, 0.3 

per cent and * ^2° was used for making potting
mixture. Nitrogen, phosphorus and potash were applied to the 
pots in the form of urea, superphosphate and muriate of 
potash respectively. Uniform dose of nitrogen, phosphorus 
and potash at the rate of 75, 40 and 25 kg ha- * respectively 
were applied to all pots. Fifty per cent nitrogen, full 
phosphorus and 50 per cent potash were applied as basal dose.,/ 
The remaining 25 per cent nitrogen and 50 per cent potash 
were applied four weeks after transplanting and 25 per cent 
nitrogen one month thereafter.



3.4.6. Scheduling of irrigation

Irrigation was scheduled based on evaporation data. 
The evapotranspiration (ET) values were calculated by using 
the following relationship

ET = EQ x TT r2 x crop factor (0.8)

where r = radius of the pot in cm
EQ = evaporation in cm

Based on this, the quantity of water required for 
each irrigation was calculated.

3.4.7. Mulching and application of Jalsakhti

Mulching was done by spreading a 5 era uniform 
thickness of coir pith over the soil surface.

Jalsakhti was applied in the soil in the root zone 
area prior to planting. Jalsakhti was mixed with soil at the 
rate of 5 g pot- *.

3.4.8. Vick irrigation (Plate II and III)

Wick irrigation pots were prepared with coir rope 
wicks and earthern pots. Coir ropes of 1 inch thickness and 
8 inch length were used as wicks. The lower half of the pots
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were f i l l e d  w i t h  m e a s u r e d  q u a n t i t y  of w a t e r  p rior to 

planting. Subsequent filling of pots were done at 4 days

interval. On the day of last harvest, the quantity of water 

left over in the lower basins were measured. From these the 

total volume of water applied during the economic crop life 

was calculated. In wick irrigated pots moisture regimes 

were maintained near to field capacity throughout the growth 

period.

3.5. After cultivation

3.5.1. Gap f i11ing

Gap f i l l i n g  was d one on the f i f t h  d a y  a fter 

transplant ing.

3.5.2. Weeding

The crop was handweeded thrice at 25 days interval.

3.5.3. Plant protection

Monocrotophos (0.05 %) was sprayed on crop to 

control thrips as a prophylactic measure.



3,5.4. Harvesting

The first harvest was on 9-2-93, about two months 
after planting and subsequent harvests were made at 8 days 
interval.

3.6. Observations

3.6.1. Growth characters

Observations were recorded at three growth stages 
viz. 35 DAT, 70 DAT and.harvest.

3.6.1.1. Height of the plant

The height of plants were measured from the base to 
the growing tips.

3.6.1.2. Number of branches

The total n u m b e r  of b r a n c h e s  per plant were 
counted, mean values were calculated and recorded.

3.6.1.3. Total, dry matter production

Total dry matter production was worked out by 
recording the dry weight of shoot and pods after oven drying 
at 80°C. Drying and weighing were repeated till constant 
weights were obtained.



3.6.1.4. Hoot studies

3.6.1.4.1. Root length

Roots were excavated carefully from each pot 70 DAT 
and harvest and length was recorded by measuring the longest 
tap root length,

3.6. 1.4.2. Root area

Root area at 70 DAT and harvest were recorded by
ousing graph paper and expressed in cm .

3.6.1.4.3. Root dry weight

Roots were oven dried at 80°C and weights were
recorded.

3.6.1.5. Time of 50 per cent flowering

The number of days taken for 50 per cent of the 
plant population to flower in each treatment was recorded.

3.6.1.6. Number of flowers per plant

Flower production on plants was recorded from the 
first flower opening till the last harvest.



Setting per cent was computed from total number of 
fruits and flowers produced on the same plant.

3.6.1.7. Setting per cent

3.6.1.8. Number of fruits per plant

The total number of fr'uits harvested from all the 
plants were counted and the averages were worked out for each 
treatment.

3.6.1.9. Length of fruits

Lengths of randomly selected fruits were measured 
and averages were worked out and expressed in cm.

3.6.1.10. Girth of fruits

Fruits used for measuring length were used for 
recording the girth. Girth was measured at the broadest part 
of the fruits and expressed in cm.

3.6.1.11. Hundred fruit weight

From each treatment 25 fruits were drawn at random
Jand fresh weights were recorded. The values were quadrupled 

to get the hundred fruit weight.



3.6.1.12. Volume of fruits

From each treatment lu rruits were drawn at random 
and volume measured by displacement method and expressed in 
cm^ .

3.6.1.13. Total fruit yield

Total fruit y i e l d  was c o m p u t e d  by a d d i n g  the 
weights of fruits of each harvest and is expressed in g 
plant- *.

3.7. Computed parameters

3.7.1. Harvest Index CHI)

From the yield data, HI was calculated using the
formula suggested by Donald C1962).

Economic Yield
Hi =----------------------

Biological Yield

3.7.2. Leaf area index CLAI)

Leaf area index was worked out at 35 DAT, 7o DAT
and harvest. Area of all leaves produced per plant was
recorded using LI-3100 leaf areameter and LAI was worked out
using the formula suggested by. William C1946).

Leaf area 
Pot area



3.7.3. Relative growth rate (RGR)

The rate of increase in dry weight per unit dry 

weight per unit time expressed as mg day- * was calculated by 

the following formula suggested by Blackmann (1919) and 

expressed a s  mg day- *

loge V2 - loge Wj
RGR = -----------------------------

t2 ~ tt

= Dry weight of the plant at time t^

W2 = Dry weight of the plant at time t2

3.7.4. Net Assimilation Rate (NAR)

The rate of increase in dry weight per unit leaf 

area per unit time was worked out by the following formula of 

William (1946).

(W2 - W t) Cloge L2 - loge L t)
NAR = --------------------------------------

Ct2 “ *̂ 1̂  ^ 2  - L l‘>

Lj and Wj are the leaf area and dry weight of the plant at

time t| and L2 and W2 are the leaf area and dry weight at
—2 — 1time t2 . inis was expressed as mg cm day .



3.7.5. Water use efficiency

Water use efficiency was calculated by dividing 
economic crop yield CY) by the total amount of water 

used CWR) • (Michael, I385J)
WUE = Y/WR 

This was expressed as g litre- *

3.8. Physical properties of soil

3.8.1. Soil water status

Moisture contents were recorded g r a v i m e t r i o a 11y 
from soil'samples collected from 15 cm depth before and after 
the experiment.

3.8.2. Soil temperature

Soil temperature at 15 cm depth was recorded at 
8.30 and 14.30 hours at weekly intervals. The monthly means 
are presented.

3.9. Chemical properties of soil

3.9.1. Available nutrient status

Available nutrient, status was determined before 
the experiment using standard procedures mentioned in 
Table 3.1.



3.10. Plant analysiB

Plant samples were analysed for N, P and K at 
harvest by adopting standard procedures. The plants were 
chopped and dried in an air oven at 80 +. 5°C separately till 
constant weights were achieved. Samples were then passed 
through a 0.5 mm mesh in a Wiley mill. Nitrogen content was 
e s t i m a t e d  u s i n g  M i c r o k j e 1d a h 1 m e t h o d  (Jackson, 1973), 
phosphorus content using v a n a d o m o 1ybdophosphoric yellow 
colour method (Jackson, 1973) and potassium content using 
flame photometer (Piper, 1966).

3.10.1. Nutrient uptake

The total uptake of N, P and K were calculated as 
the product of per cent content of nutrients in the plant 
samples and the dry weight and exprepn°d as g plant *.

3.10.2. Chlorophyll content

The leaf samples were homogenised in cold 85 per 
cent acetone and centrifuged to get the clear extract. The 
absorbance of the extracts were measured at wavelengths of 
645 and 663 nm for chlorophyll ‘a* and ' b ’ in Spectronic 20 
spectrophotometer. The amounts of total chlorophyll ‘a 1 and 
'b* were calculated UBing the formula of Starnes and Hadley 
(1965) .



3.11. Economics of cultivation

Economics relating to methods of irrigation and 
conservation was worked out. Only the variable costs were 
considered in computing the economics. Labour charges were 
not included since family labour is utilised for irrigation 
in terrace gardens. Discarded hospital drips were utilised 
for the experiment. Thus variable costs for drip irrigation 
is that of rubber cork (Rs. 1.25 pot-1) and R s . 8 pot - 1  for
specially designed pots for wick irrigation. Considering the 
durability of cork and <pots as 10 years, the cost involved 
per season comes to about 12 paise pot- 1  and 80 paise pot- 1  

for modified drip and wick irrigation respectively. For 
conservation methods, the cost involved pot - 1  comes to about 
10 paise pot- 1  for coir pith mulch and 52 paise pot - 1  for 
Jalsakhti treated pots.

3.12. Statistical analysis

Data relating to each character was analysed by 
applying analysis of variance technique and significance 
tested by F test (Snedecor and Cochran, 1967). Significance 
was tested at 0.05 and 0.01 levels.
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4. RESULTS

An investigation was conducted to determine the 
water requirement of chilli grown in pots and to compare the 
efficiency of different techniques for economising water use 
in chilli. The d a t a  on v a r i o u B  o b s e r v a t  ions were 
statistically analysed and presented in this chapter.

4.1. Growth Characters

The results on various growth characters recorded 
at 35 DAT, 70 DAT and harvest are presented below.

4.1.1. Plant-height

The data on plant height recorded at 35 DAT, 70 DAT 
and harvest is presented in Table 4.1. At all growth stages, 
significant influence of methods and levels of irrigation and 
conservation methods on height was observed. resulted in
significantly higher plant height than M 2 at all stages. 
Plant height decreased with decrease in quantity of water 
applied and irrigation at I3 level recorded the lowest 
height. The increase in heights due to 1^ over I2 and I3 and 
I3 over I3 were significant at all stages of growth. Cj was 
significantly superior to C 3 and C q . The increase in heights 
due to C^ over C2 and Cq and C3 over Cq were significant at 
all the three stages.



Table 4.1. Effect of^irrigation and conservation methods 
on height plant- *

Treatments
He ight (cm)

35 DAT 70 DAT Harvest

Methods of Irrigation

M1
M2

24. 50 46.40 52.60
22.50 44.70 50. 60

F test S S S
SE m+ 0.28 0 . 22 0 . 18
CD (0.05) 0.81 0.64 0. 52

Levels of Irrigation

26 . 10 48. 10 54 . 60
JL

J2 25.00 46.90 53.60
C d

I3 19.40 41 .60 46.70
F test S S S
SE m+ 0.35 0 . 28 0 . 2 2
CD (0.05) 0.99 0.79 0.64

Methods of Conservation

^0 17.60 40. 20 48.50
28 .90 51 .30 55.40

c 2 24.00 45. 10 51 .00
F test S S S
SE m± 0.35 0 . 28 0 . 2 2
CD (0.05) 0.99 0.79 0.64
Control 31 .73 53.00 60. 10
Treatment

VS S S S
Control
SE m+ 1.4 1 . 2 0.94

S - Significant



Table 4.1a. Interaction effect of levels and method of 
irrigation and conservation methods on height 
of the plant

Treatments 70 DAT (cm)
c 0 C 1 c 2

41.3. 52.6 45.2

M 2 39.2 50.2 45.0

F test S S S

SE m + 0.38 0.38 0.38

CD (0.05) 1.10 1.10 1.10

Harvest

It 51.5 58.7 53.7

12 50.8 57.8 52.1

13 43.1 49.7 47.4

F test S S S

SE m + 0.38 0.38 0.38

CD (0.05) I;. 10 1. 10 1. 10

S " Significant



W i c k  i r r i g a t i o n  was s u p e r i o r  to all other
treatments which recorded heights of 31.73 cm, 53.00 cm and
60.10 cm at 35 DAT, 70 DAT and harvest respectively.

M x I interaction was not significant at any 
stage. I x C interaction was not significant at 35 and 70 
DAT. But '.significant differences were noticed at harvest. 
(Table 4.1a). was moBt superior (58.70 cm) and was
on a .par with ^2^1 ^57.80 cm) which was followed by IiC2 (53.70 
cm). These three treatments were significantly superior to 
all other treatments. Lowest plant height (43.10 cm) was 
recorded by IgCg. At all levels of irrigation, Cj recorded
significantly higher plant height over other conservation 
methods. M x C interaction was not significant at 35 DAT and 
harvest, but was significant at 70 DAT. recorded a
plant height of 52.60 cm which was significantly superior to 
all other treatments. Lowest height was recorded at M 2Cq 
(39.20 cm) (Table 4,1a). In both methods of irrigation, 
recorded significantly higher values compared to Cq and C2 .

4.1.2. Number of branches

The data on n u m b e r  of branche
presented in Table 4.2.

Methods and levels of irrigation and conservation 
methods had significant influence on number of branches.



Table 4.2. Effect of irrigation and conservation methods on 
branches plant - *

Treatments 35 DAT 70 DAT Harvest

Methods of irrigation

M1 15,60 37 . 50 53. 10
M2 13.90 35. 60 50.50
F test S S S
SE m+ 0 . 2 2 0.25 0 . 2 2
CD (0.05) 0.62 0.72 0.63

Levels of irrigation 

II 17.70 41. 10 59.80
*2 16.50 40.20 58 . 10
I3 1 0 . 0 0 28.40 37.50
F test S S S
SE m+ 0.27 0.31 0. 27
CD (0.05) 0.76 0 . 8 8 0.77

Methods of conservation

c 0 LI . 10 31 .30 44 . 30

C 1 L8. 30 42.20 57.90

c 2 14.70 36.20 53. 30
F test S S S
SE m± 0. 27 0.' 3 1 0.27
CD (0.05) 0 .76 0. 88 0.77
Control 12.30 49.70 69 .00
Treatment

VS S S S
Contro1 
SE m± 1 . 12 1 .30 1 . 14

S - Significant



Table 4.2a. Interaction effect of levels and method of
irrigation and conservation methods on numb"" 
of branches

Treatments
C 0

70 DAT 
C 1 l 1 r o i to i i i i i C0

Harvest
C 1 C 2

34.5 48.3 40.5 50. 2 67 . 9 61 . 5
I2 33.5 47.7 39 .5 48.2 65.7 60.5

X3 25 .8 30. 7 28.7 34.5 40. 2 37 . 8

F test S S S S S S
SE m + 0. 53 0.53 0.53 0.47 0.47 0.47
CDC0.05) 1 . 52 1 .52 i .52 1 . 34 1 . 34 1 . 34

M1 45 .4 59.8 54 . 2

M2 43. 1 56 . 0 52 . 3

F test S S S
SE m + 0.38 0.38 0.38
CDCO.05) 1 .09 1 .09 1 .09

S - Significant



was significantly superior to M 2 at all stages of growth. 
Variations among Ij,I2 and I3 were significant and Ij (17.70,
41.10 and 59.80 at 35 DAT, 70 DAT and harvest respectively) 
recorded the maximum number of branches followed by I2 and 
I3 . Cj was significantly superior to C2 and Cq.

W ick i r r i g a t i o n  was s u p e r i o r  to all o t h e r  
treatments which reoorded 22.30, 49.70 and 69,00 branches at 
35 DAT, 70 DAT and harvest respectively.

M x I interaction was not significant. Among
I x C interaction at 70 DAT, IjCj reoorded the highest number 
of branches (48.30) which was on a par with X2c i (47.70). 
Both were significantly superior to all other treatments.
Same trend was observed at harvest also. At all levels of
irrigation, Cj was significantly superior to Cq and C2 and C2 

s u p e r i o r  to Cq at b o t h  s tages (Table 4.2a). M x C
i n t e r a c t i o n  at h a r v e s t  was s i g n i f i c a n t .  ^ 1 ^ 1  was the 
superior most treatment combination (59.80). The variation 
among the treatment combinations was significant and M 2Cq
recorded the lowest value (43.10). Under both methods of 
irrigation, Cj revealed its superiority (Table 4.2a).

4.1.3. Leaf Area Index (LAI)

The influence of various treatments on LAI is 
presented in Table 4.3.



Table 4.3. Effect of irrigation and conservation methods
on Loaf- Are.a Index Lfll

Treatments
35 DAT

LAI 
70 DAT Harvest

Methods of irrigation

M1 0.85 1 .60 2.50
M2 0.77 1 .50 2. 30
F test S S S
SE m+ 0 . 0 1 0 . 0 2 0.04
CD (0.05) 0.04 0.07 0 . 1 2

Levels of irrigation

* 1 0.99 1 .90 2 . 70
X2 0.94 1 .70 2.50
h 0.49 1 . 10 2 . 1 0
F test s . S S
SE m+ 0 . 0 2 0.03 0.05
CD (0.05) 0.05 0.09 0. 15

Methods of conservation

co 0.65 1 .30 2 . 10

C 1 0.96 1 .90 2.70
C 2 0.82 1 .60 2.40
F test S S S
SE m± 0 . 0 2 0.03 0.05
CD (0.05) 0.05 0.09 0. 15

Control 0.91 1 .30 2.80
Treatment

VS s S S
Control
SE m± 0.06 0 . 10 0 . 2 2

S - Significant



Table 4.3a, Interaction effect of levels and method of
irrigation and conservation methods on LAI

Treatments

S

-a o
i 

i

DAT
M2

Harvest
M1 M2

X 1 2. 03 1 . 80 2 . 80 2.60

X2 1 .80 1.70 2 . 60 2.50

*3 1 . 10 1 . 20 2 . 10 2 . 0 0

F test S S S S
SE m + 0.04 0.04 0.07 0.07
CDC0.05) 0. 13 0. 13 0 . 2 2 0 . 2 2

o o 1 .30 1 .30 2 . 2 0 2 . 10

C 1 1 .90 1 . 90 2 . 80 2.60

C 2 1 .70 A .50 2.50 2.30

F test S S S S
SE m + 0.04 0.04 0.07 0.07
CDC0.05) 0. 13 0. 13 0 . 22 0.22

S - Significant



respectively) Ij (0.99, 1.90 and 2.70 respectively) and Cj
(0.96, 1.90 and 2.70 respectively) recorded the highest LAI.

Vick irrigation recorded the highest LAI compared 
to all other treatments (2.80) at, harvest.

Interactions I x C at all stages and M x I and M x 
C at 35 DAT were not significant. In M x I interaction at
both stages ie. , 70 DAT and harvest, recorded the
highest LAI. But at harvest Mjlj (2.80) was on a par with M^l2

(2.60) and (2.60) (Table 4.3a).

Among M x C interaction, M jC j (1.90 and 2.80) and
M 2 Cj (1.90 and 2.80) recorded significantly higher LAI at
both stages while they themselves were at par.

4.1.4. Dry Matter Production (DMP)

The infl u e n c e  of v a r i o u s  t r e a t m e n t s  on DMP 
presented in Table 4.4 revealed that the methods and levels 
of irrigation and conservation methods had significant 
influence on DMP at all stages of growth. Mj , Ij and Cj
recorded the highest at all stages of growth But at 35, DAT,
Ij (2.70 g plant- 1) and I2 (2.60 g plant-1) were at par.

The data revealed significant influence of methods
and levels of irrigation and conservation methods on LAI at
all stages. At all stages Mj (0.85, 1.60 and 2.50



Table 4.4 Effect of irrigation and conservation methods on 
dry matter production at 35 DAT, 70 DAT, and 
Harvest

Treatments
DMP g plant-1

35 DAT 70 DAT Harvest

Methods of irrigation

M 1 2.30 8.50 27.30
M2 2.00 7 . 20 25. 10
F test S S S
SE m+ 0.04 0. 25 0.28
CD C0.O5T) 0. 12 0. 74 0.81

Levels of irrigation

T1 2.70 10.80 36.40
*2 2. 60 7 . 80 25.80
*3 1 . 10 5.00 16.50
F test S S S
SE m+ 0.41 0.31 0.35
cd (0 .05-; 0. 14 0.91 0.99

Methods of conservation

C0 1 . 50 5.40 20.90
C 1 2. 70 10.00 31 .30
C2 2. 30 8.20 26.40
F test S S S
SE mi 0.41 0.31 0.35
CD (0-05; 0.14 0.91 0.99
Control 3.50 12.70 46. 20
Treatment

VS S S S
Contro1
SE m+ 0. 16 1 . 10 1 . 16

S - Significant



Table 4.4a. Interaction effect of levels of irrigation and
conservation methods on DMP

Treatments
C0

70 DAT 
C 1

g plant * 

c 2 C0

Harvest
C 1 C2

1 1 7.11 13.50 11 .70 28.4 43.8 36. 9

X2 5 .20 1 0 . 20 7. 90 19.6 31.9 25. 9

*3 3.80 6 . 2 0 5.00 14.7 18.2 16.5

F test S S S S S S

SE m + 0.53 0.53 0. 53 0.60 0.60 0.60

CDC0.05) 1 .57 1 .57 1 .57 1 .72 1 .72 1 .72

S - Significant



Interactions M x I and M x C did not produce any 
significant influence on DMP at any stage of growth. I x C 
interaction had significant influence, but only at 70 DAT and 
harvest. 1^ Cj recorded the highest DMP (13.5 and 43.8 g 
plant-1) followed by (11.7 and 36.9 g plant-1) at both
stages respectively. At all levels of irrigation, Cj was 
significantly higher (Table 4.4a).

4.1.5. Root studies

The observations on root area and tap root length 
at 70 DAT and harvest and root dry weight at 70 DAT were 
recorded.

4.1.5.1. Root area and taproot length

The influence of various treatments on root area
and tap root length are presented in Table.4.5.

recorded tne maximum root area at both stages 
compared to M 2 while the effect on tap root length was not 
significant. Regarding the levels of irrigation, the effect
due to 1  ̂a nd I2 on root a rea was on a par and was

Wick irrigation was significantly superior to all
other treatments at all stages of growth (3.50, 12.70 and
46.20 g plant- 1)



Table 4.5. Effect of irrigation and conservation methods 
on root area and tap root length

Treatments
2Root area (cm ) Tap root length (cm)

70 DAT Harvest 70 DAT Harvest

Methods of 
irr igat ion

M2

72. 20 126.70 1 1 . 1 0 19 . 90
63.70 108.70 10.90 19. 80

F test S S NS NS
SE m+ 0.74 0.94 0 .07 0.06
CD (0.05) 2 . 2 0 2.70 - -

Levels of 
irrigat ion

II 73. 90 127.00 10. 97 2 0 . 10

I 2 74.40 128.60 1 1 . 20 19.60
*3 55.40 97.50 10.70 19.90
F test S S S S
SE m+ 0.91 1.15 0.09 0.08
CD (0.05) 2. 70 3 . 30 0 . 27 0.24

Methods of 
conservation

c0 61 .30 99.20 1 0 . 0 0 18.30
£u 2

73.70 128.80 11 .30 20.50
6 8 . 90 125. 10 11 .70 2 0 . 80

F test S S S S
SE BB+ 0.91 1 . 15 0.09 0 . 08
CD (0.05) 2.70 3.30 0.27 0.24
ControI 63.70 131.50 9 .00 18.90
Treatment

VS NS S S S
Contro1 
SE ra+ 3.17 4 . 89 0.31 0. 34

S - Significant 
NS - Not significant



Table 4.5a. Interaction effect of levels and method of
irrigation and conservation methods on root
area

Treatments
C0

70 DAT 
C 1

C fT>
C2

1 l 1
O 

1
O 

1 1 1 1 1

Harvest
C 1 C 2

J 1 66.30 77.30 77.90 107.00 ! 140.00 134.10

* 2 64.80 84 .90 74.40 1 1 1 . 0 0 142.40 132.60

*3 52.70 58 . 90 54.50 80. 10 104.00 109.00

F test S S S S S S

SE m + 1 .58 1 .58 1 .58 1 .99 1 .99 1 . 99
CDC0.05) 4 .70 4.70 4 . 70 5.70 5. 70 5.70

M1 63 . 20 78.60 14.90 104.10 135.60 140.30

M2 59 .50 6 8 . 80 62. 90 94 . 30 1 2 2 . 0 0 1 1 0 . 0 0

F test S S S S S 3
SE m +. 1 . 28 1 .28 1 .28 1 .64 1 .64 i .64
CD (0.05) 3 . 80 3.80 3.80 4 .70 4.70 4 .70

S - Significant



Table 4.5b. Interaction effect of levels and method of
irrigation and conservation methods on tap
root length

Treatments
C0

70 DAT 
C 1 C2 C0

cm
Harvest

C 1 ° 2

70
M1

DAT
M2

Harvest 
M1 “ 2

*1 10.30 10.90 11.70 18.80 20. 10 21.50 10.60 11.40 19.40 20.80

*2 10.50 1 1 . 2 0 12.00 18.80 20.20 19.80 11.30 1 1 . 2 0 20.40 18.90

*3 9.30 11.70 1 1 . 2 0 17.20 21.30 2 1 . 00 11.30 10.20 20. 10 19.70

F test S S S S S S S S S S

SE m + 0.13 0.13 0.13 0 . 1 2 0 . 1 2 0 . 1 2 0.13 0.13 0 . 1 2 0 . 1 2

CDC0.05) 0.38 0.38 0.38 0.33 0.33 0.33 0.38 0.38 0.33 0.33

Mi 9.01 11.60 12.50 17.10 20.70 22.00

1 1 . 00 10.90 10.90 19.50 20.40 19.50

F test S S S S S S

SE m + 0.13 0.13 0.13 0 . 1 2 0 . 1 2 0 . 1 2

CDC0.05) 0.38 0.38 0.38 0J331 0.33 0.33

S - Significant



significantly superior to I3 at both stages. I2 recorded 
maximum tap root length at 70 DAT while 1^ recorded maximum 
length at harvest which was on a par with Ig. Regarding 
conservation methods maximum root area was observed at at 
both stages. Maximum root length was observed at C2 at both 
stages.

Wick irrigation was superior to all treatments with 
respect to root area at harvest. But the tap root length was 
significantly inferior to all treatments except control at 
harvest.

I x C interaction had significant effect on both 
root area and tap root length in both stages. Maximum root 
area was observed at l2c i in both, stages. But at harvest, 
this treatment was on a par with . Minimum root area
was observed in both stages at IqCq (Table 4.5a). Maximum 
tap root length was observed at IjC2 and levels. Both
of the these treatments were on a par and were significantly 
superior to all other treatments in both stages (Table 4.5b). 
Regarding M x C interaction at 70 DAT maximum root area was 
obtained at M^Cj and at harvest by M^C2 which was on a par 
with Mj Cj . M 2 Cq recorded lowest root area at both stageB 
(Table 4.5a). Maximum tap root length was at MjC2 at. both 
stages and lowest tap root length was at M^Cq (Table 4.5b). 
Regarding M x I interaction, maximum tap root length was 
obtained at MjI2 at both stages.



The influence of various treatments on root dry 
weight at 70 DAT is presented in Table 4.6.

Maximum root dry weight was at M^ (2.30g) and Cj 
(2.74 g) . Regarding the irrigation levels, effects due to Ij 
(2.50 g) and I2 (2.40 g) were significantly superior and were 
on a par with each other.

Wick irrigation did not produce any significant 
effect on root dry weight.

All interaction effects were significant. 
Among M x I interaction, under both Mj and M 2 ,Ij and I2 

levels behaved similarly but was significantly superior to 
Ig. In I x C interaction, maximum root dry weight was at 

(3.20 ^) which was on a par with I2 Cj (3.00 g) and was 
significantly superior to all other treatment combinations. 
At all levels of irrigation, Cj was significantly higher. In 
M x C interaction, M^ recorded maximum and significant
root dry weight (2.90 g ) . Under both methods of irrigation, 

was significantly higher (Table 4.6a).

4.1.6. Shoot Root Ratio (S:R)

The influence of various treatments on S:R ratio at 
70 DAT and harvest is presented in Table 4.7

4.1.5.2. Root dry weight



Table 4.6. Effect of irrigation, and conservation methods 
on root dry weight

Treatments Root dry weight (g)
70 DAT

Methods of irrigation

M1 2.30
M2 2 . 10F test SSE m+ 0.044CD (0.05) 0. 13

Levels of irrigation

2. 50
*2 2.40
T3 1 .70
F test SSE m+ 0.054
CD (0.05) 0 . 16

Methods of conservation

C0 1 .72
C 1 2.74
C 2 2 . 1 1
F test SSE m+ 0.054CD (0.05) 0 . 16
Contro1 2.25Treatment

VS NSControl
SE m+ 0 . 18

S - Significant 
NS - Not significant



Table 4.6a. Interaction effect of levels and method of
irrigation and conservation methods on root 
dry weight

Treatments
C 0 C 1

g plant * 

C 2 Mi M2

* 1
1 .80 3.20 2.40 2.50 2.50

*2 2 . 0 0 3.00 2.30 2.40 2.50

I3 1 .40 1 .90 1 .60 1 . 90 1 . 50

F test S S S S S

SE m + 0.09 0.09 0.09 0.07 0.07

CD CO.05) 0.27 0. 27 0.27 0 . 2 2 0 . 22

M 1 1.82 2.90 2.04

M2
1 .60 2.60 2 . 2 0

F test S S S

SE m + 0.07 0.07 0.07

CD (0.05) 0 . 2 2 0 . 2 2 0 . 2 2

S - Signif icant



Table 4.7. Effect of irrigation and conservation methods on
shoot root ratio

Treatments
Shoot root ratio

70 DAT Harvest

Methods of irrigation

M 1M2

1.98 2.30
1 .73 2 . 10

F test s ■ S
SE ra+. 0.03 0.014
CD CO-OS') 0.09 0 .04

Levels of irrigation

u 2 . 0 1 2.30
1 .90 2 . 10

l3 1 . 70 2 . 20
F test S S
SIJ m+ 0.037 0.018
CD CO-OS') 0 . 1 1 0.05

Methods of conservation

c o 1 .70 2.03
c?2

1 . 97 2.32
1. 90 2 . 2 0

F test S S
SE m+ 0.037 0.018
CD (Q.Q&) 0 . 1 1 0.05
Contro1 2 . 30 2 . 60
Treatment

VS S S
Contro1
SE m+ 0. 13 0.077

S - Significant



Table 4.7a. Interaction effect of levels and method of
irrigation and conservation methods on shoot
root ratio

Treatments c 0 C 1

Harvest

c 2 Ml PC to

X1 2 . 2 0 2.40 2 .30 2.40 2 . 2 0

* 2 2 . 0 0 2.30 2 . 10 2 .30 2 . 0 0

I3 1.90 2.30 2.30 2 . 2 0 2 . 10

F test S S S S S

SE m + 0.03 0.03 0 .03 0.024 0.024

CDC0.05) 0.09 0.09 0.09 0.07 0.07

M1 2 . 1 0 2.50 2.30

M2 2 . 0 0 2 . 2 0 2 . 10

F test S S S

SE m + 0.024 0.024f 0.024

CDCO.05) 0.07 0.07 0.07

S - Significant



At both stages maximum ratio was observed at M p  1^ 
recorded maximum ratio at both stages but it was on a par 
with I2 at 70 DAT. In both stages, Cj recorded significantly 
higher S:R ratio but at 70 DAT, the effect was on a par with

Wick irrigation was significantly superior to all 
treatments and recorded values of 2.31 and 2.60 at 70 DAT and 
harvest respectively.

At 70 DAT, none of the i n t e r a c t i o n s  were 
significant. At harvest all interactions were significant 
(Table 4.7a) Regarding M x I interaction M^I^ recorded 
maximum and significant S:R ratio (2.40) and M2 I2 the lowest 
(2.00). In I x C interaction, IjCj recorded maximum ratio 
(2.40) w h i c h  was s i g n i f i c a n t l y  s u p e r i o r  to all o t h e r  
treatments. In M x C interaction MjCj reoorded a S:R ratio 
of 2.50 w h i c h  was s i g n i f i c a n t 1v s u p e r i o r  to all other 
treatments.

4.1.7. Net Assimilation Rate (NAR) and Relative Growth Rate 
(RGR)

The influence of various treatments on NAR and RGR 
are presented in Table 4.8, NAR and RGR were computed at 
35 to 70 DAT and 70 DAT to harvest.

No significant difference in RGR was observed 
between 35 to 70 DAT with respect to methods of irrigation.



Table 4.8. Effect of irrigation and conservation methods on
Net Assimilation Rate and Relative growth rate

Treatments
NAR (mg cm ^day 1) RGR (mg day * ) 
70 DAT Harvest 70 DAT Harvest

Methods of irrigation
M 1
M2 F test
SE m±
CD (0.05)

0. 30 
0.27 
S

0.01
0.034

0.52
0.54
NS

0.013

39
38
NS
0.77

34
35 
S
0.71 
2 . 1

Levels of irrigation

F test 
SE rn+
CD (0.05)

0.33 0 . 6 6 39 35
0.23 0.49 31 35
0.30 0.43 45 35
S S S NS

0.014 0.017 0. 98 0.87
0.042 0.051 2.9 —

Methods of conservation

C2F test 
SE m+
CD (0.05) 
Control 
Treatment 

VS 
Control 
SE m+

0.26
0.31
0.29
NS

0.014
0.48

0.54 
0.52 
0. 53 
NS 

0.017
1 .02

0.0015 0.0018

41
38
36
S

0.98
2.9
36
S
0. 104

39
32
38
S
0. 87 
2.6 
37

0.003

S - Significant 
NS - Not significant



Table 4.8a. Interaction effect of levels and method of 
irrigation and conservation methods on NAR and 
RGR

. NAR Cmg cm“^ day ^) RGR Cmg day - 1)

Treatments '• Cq C 1 C 2 M1 M2 C0 C 1 C 2

Initial stage
I I 0.26 0.36 0.37 39 40 40

I2 0.19 0.26. 0. 23 29 33 31
I3 0.33 0.29 0.28 56 41 38

F test S S S S S S

SE m + 0.024 0.024 0.024 1 . 6 6 1 . 6 6 1 . 6 6

CDC0.05) 0.073 0.073 0.073 4 . 90 4.90 4.90

Final stage
Ij 0.65 0.67 0 . 6 6 0.62 0.71 40 34 33
I2 0.72 0 . 12 0.49 0.52 0.73 38 33 34
I3 0.49 3912 4349 0.43 0.43 39 31 34

F test S S - S S S S S S
SE in + 0 . 029 0.029 0.029 0.024 0.024 1 . 52 1 . 52^ 1 .52

J
CDC0.05) 0.088 0.088 0.072 0.072 4 .50 4 .50 4 . 50

S - Signif icant



But at later stage M 2 recorded significantly higher value (35 
mg day-1). Effect of methods on NAR was significant only in 
the initial stage. Significantly higher value was recorded 
by (0.3 mg cm-^ day-1). Effect of irrigation levels on
RGR was significant only in the initial stage. Maximum value 
was observed at Ig (45 mg day-1). Effect of irrigation on 
NAR was significant at both stages. Maximum NAR was observed 
at level at both stages. R e g a r d i n g  the e ffect of
conservation methods, C q recorded maximum RGR while the 
effect of NAR was not significant at both stages.

Wick irrigation was significantly superior to all 
other treatments at both stages with respect to NAR. In the 
initial stages RGR was inferior in Wick irrigation.

M x I interaction was significant only on NAR at 
later stage. Maximum- was o b s e r v e d  at M g ^ -  I x C 
interaction was significant at all stages on both parameters. 
Maximum RGR was observed at Ig Cq at the initial stage (35 to 
70 DAT) and at I^Cq at later stage (70 DAT to harvest). 
Maximum NAR was observed at -Ij level for both Cj and C2 at 
initial stage. At later stage, all the three conservation 
methods at 1^ level and C q  at I2 level behaved similarly and 
was significantly superior to all others (Table 4.8a). 
Interaction MXC was not significant.



4.2. Yield and yield attributes

4.2.1. Time of 50 per cent flowering

The data on the influence of various treatments on 

50 per cent flowering are presented in Table 4.9.

Methods and levels of irrigation and conservation 

methods had profound influence on oO per cent flowering. Mj 

(36.60 days) was significantly superior to Mg. Earliness in 

flowering oocured with increase in quantity of water applied. 

Significant variations were noticed among Ij, I2 and Ig. Ij 

was the superiormost (34.80 days) followed by Ig (35.60 

days) and Ig (43.00 days). (35.90 days) was

significantly superior to C 2 (37.60 days) and C Q (39.90 

days) .

W ick irri g‘a tion was s u p e r i o r  to all o ther 

treatments (30.30 days).

Interactions M x I and I x C were not significant. 

But the interaction M x C was significant. (34.40

days) was the superiormost followed by Mj C2 (36.40 days). 

Flowering was delayed most in M 2 Cq (41.10 days) (Table 

4.9a).



Table 4.9. Effect of irrigation and conservation methods on 
time of 50 per cent flowering, Number of flowers 
plant- * , setting per cent and fruits plant- 1

Treatments Time of 50 Number of Sett ing Number
per cent f 1owers per of fruits
flowering plant - 1 cent plant - 1

Methods oi 
irrigation

M1 36. 60 111.90 42.90 47.80
M2 39. 10 106.30 39.90 42. 60
F test S S S S
SE m+ 0 . 2 0 0.72 0.32 0.36
CDC0.05) 0.57 2.07 0.91 1 .03

Levels of 
irr igat ion

h

34 .80 115.40 46. 70 54.00
35.60 109.60 45. 20 48.50

t3 43.00 102.40 32. 50 33. 10
F test S S S S
SE m+ 0. 24 0.89 0.39 0.44
CDC0.05) 0.69 2.54 1 . 12 1 .27

Methods of 
conservat ion

C0 39.90 104.90 39. 10 41 .40
C 1 35.90 113.80 43.90 50. 10
C2 37.60 108.60 41 .30 44. 10
F test S S S S
SE m+ 0.24 0.89 0.39 0.44
CDC0.05) 0.69 2.54 1 . 12 1 . 27
Control 30.30 125 48 .80 61 . 0 0
Treatment S S S S

VS 
Control 
SE m+ 1 . 0 2 3.75 0.95 1 .24

S - Significant



The d a t a  Bh o w i n g  the infl u e n c e  of v a r i o u s  
treatments on number of flowers plant are presented in
Table 4.9.

Methods and levels of irrigation and conservation 
methods had, significant influence on number of flowers

_ 4 *plant . Mj (111.90) waB significantly superior to M 2 

(106.30). Number of flowers increased with increase in 
quantity of water applied. Variations among Ij, I2 and Ig
were highly significant. reoorded the highest (115.40)
and Ig the lowest (102.40) number of flowers. Cj recorded 
the highest number of flowers (113.80) and CQ the lowest
(104.90).

Wick irrigation resulted in maximum number of 
flowers (125) and was significantly superior to all other 
treatments.

The i n t e r a c t i o n  M x I and I x C were not 
significant. However the interaction M x C had significant 
effect on number of flowers plant- 1 . Mj Cj (118.80) recorded 
the highest number of flowers p l a n t - 1  followed by MjCg
(110.70) and Mg Cj (108.90) which were on a par with each 
other. MgCg recorded the lowest number of flowers ( T a b l e -' 
4.9b).

4,2.2. Number of flowers plant *



Table 4.9a. Interaction effect of levels and method of
irrigation and conservation methods on setting
per cent and time of 50 per cent flowering

Treatments

C0

Sett ing 
p^r cent

C 1 C 2

Time

C 0

of 50 per 
f 1owering

C 1

cent

C2

45.50 49.50 45.00
41 .50 47.20 47 .00

T3 30.40 35.00 32 .00

F test S S S
SE m + 0. 67 0.67 0.67
CDC0.05) 1 .93 1 .93 1 . 93

M1 40. 10 44.88 43 .90 3fi

M2 38. 10 43.00 38 .70 41

F test S S S S S. S
SE m + 1 .60 1 .60 1 . 60 0.34 0. 34 0.34
CDC0.05) 0.56 0.56 0. 56 0.98 0.98 0. 98

S - Significant



The influence of various treatments on setting per 

cent are given in Table 4,9.

Methods and levels of irrigation and conservation 

methods had significant influence on setting per cent. 

Setting percentage was significantly higher in Mj (42.90) 

than M2 (39.90). Setting percentage increased with increase 

in levels of irrigation. Variations among Ij,l2 and Ig were 

significant. recorded the highest setting per oent

(46.70) and Ig the lowest (32.50). Cj was the superiormost

(43.90) followed by C 2 (41.30). Cq (39.10) reoorded the 

lowest setting per cent.

Vick irrigation was significantly superior to all 

other treatments (48.80).

I n t e r a c t i o n  M x I was not s i g n i f i c a n t .  

Interaction I x C and M x C had significant influence on 

setting percentage. recorded the maximum setting ,per

cent (49.50). At all levels of irrigation Cj increased 

se t t i n g  p e r c e n t  s i g n i f i c a n t l y  c o m p a r e d  to Cq a nd C 2 . 

Interaction MjCj recorded the highest (44.80) and M 2 Cq 

recorded the lowest setting percent (38.10) (Table 4.9a)

4.2.3. Setting per cent



Table 4.9b. Interaction effect of levels and method of
irrigation and' conservation methods on number
of flowers and fruits plant

Treatments Flowers plant. * 
Cq Cjl C2

Fruits plant 
Cq C j

- 1

C2

* 1 50. 20 60.30 51 .50

*2 44. 30 52.70 48.50
I3 29 . 70 37.30 32. 30

F test S S S
SE m + 0.77 0.77 0.77
CDC0.05) 2 . 20 2 . 2 0 2 . 20

Mj 106.40 118.80 110.70 43. 10 53. 60 46. 70
M2 103.30 108.90 106.60 39.70 46.70 41 . 60

F test S S S S S S
SE m + 1.25 1 . 25 1 .25 0. 63 0.63 0. 63
CDC0.05) 3.58 3.58 3. 58 1 . 80 1 .80 1 .80

S - Significant



The data on number of fruits plant- 1  are presented 
in Table 4.9.

Methods and levels of irrigation and conservation 
methods had significant influence on number of fruits 
p l a n t - 1 . Mj (47.80) was s i g n i f i c a n t l y  s u p e r i o r  to M 2

1
(42.60). 1 ^ , 1 2  and I3 showed significant variations. Ij
recorded the maximum number of fruits plant 1 (54.00) and Ig 
r e c o r d e d  the lowest (33.10). C q , C ^ a n d  C 2 d i f f e r e d  
significantly. Cj was the superior most (50.10) and Cq was 
the most inferior (41.40).

Wick irrigation was significantly superior to all 
other treatments (61.00).

Interaction Mxl was not significant, but IxC and 
MxC interactions were significant. I^C^ recorded the highest 
number of fruits plant - 1  (60.30) followed by Ig^i (52.70) 
which was on a par with IjCg (51.50). l3co recorded the lowest 
n u m b e r  of fruits p l a n t - 1  (29.70). At all levels of 
irrigation Cj was significantly superior to C q  and C2 ■ In 
MxC interaction, MjC^ recorded the highest number of fruits 
plant- 1  (53.60) followed by Mj^ 2  (46.70) which was on a par 
with M 2C^ (46.70). ^ C q  recorded the lowest number of fruits 
plant 1 (39.70). Under both methods of irrigation Cj was
significantly higher than Cq and C2 (Table 4.9b).

4.2.4. Fruits plant-1



The data on length of fruit are presented in Table

4.10.

The effect of methods and levels of irrigation and 
c o n s e r v a t i o n  m e t h o d s  on l e n g t h  of fruit was h i g h l y  
significant. (8.20 cm) was superior to M2 (8.03 cm). With
respect to levels of irrigation, I| recorded the maximum 
length of fruit (8.30 cm). Among the conservation methods Cj 
recorded the maximum length (8.40 cm) and C q  the minimum 

(7.80 cm).

Wick irrigation was significantly superior to all 

other treatments (8.80 cm).

The interactions’ M x I, I x C and M x C  were not 

signif icant.

4.2.6. Girth of fruit

The influence of various treatments on girth of 
fruit are presented in Table 4.10.

Mj recorded higher girth of fruit (4.30 cm) than M2 

(4.20 cm). Ij recorded the maximum girth of fruit (4.50 cm)v 
Among conservation methods, C2 recorded maximum girth 

(4.60 cm)..

4.2.5. Length of fruit



Table 4.10. Effect of irrigation and conservation methods
on length, girth and volume of fruit and
hundred fruit weight

Treatments Length of 
fruit 
(cm)

Girth of 
fruit 
(cm)

Volume of 
f rui t 
(cm3 )

Hundred 
f rui t 
we ight

Methods of 
irrigation

M 1
m 2

8 . 20 4 . 30 41 .90 358.20
8.03 4.20 40.00 316 . 10

F test S S S S
SE m+ 0.027 0.021 0.37 2.44
CDC0.05) 0.08 0.06 1 .07 6.99

Levels of 
irrigation

11 8.30 4 . 50 45.50 372.80
I2 8.20 4.40 43.40 347.80
I? 7.70 3.80 33 . 90 290.80
F test S S S S
SE m+ 0.03 0.027 0.45 3 .00
CDC0.05) 0.09 0.08 1 . 30 8.60

Methods of 
conservat ion

c°%
7.80 3.90 35 .90 316.70
8.40 4 .60 46.70 360.30
8 . 10 4.20 40. 10 334.40

F test S S S S
SE m+ 0.03 0.027 0.45 3.00
CDC0.05) 0.09 0.08 1 . 32 8.60
Control 8.80 5. 10 48.70 397.30
Treatment S S S S

VS
Control
SE m+. 0. 14 0 . 1 1 1.95 12.7

S - Significant



M x I interaction was not significant, but I x C 

and M x C  interactions had significant influence on girth of 

fruit. IjCj gave the maximum fruit girth (5.00 cm) and I3CQ 

the lowest (3.50 cm). At all levels of irrigation, 

significantly higher fruit girth was observed at C j . Among 

MxC interaction, MjCj recorded the highest value (4.80 cm) 

and M 2CQ the lowest value (3.90 cm) for fruit girth. C^ was 

significantly higher at both methods of irrigation (Table 

4.10a).

4.2.7. Volume of fruits

The data on the influence of various treatments on 

fruit volume presented on Table 4.10 revealed that methods 

and levels of irrigation and conservation methods produced 

significant effect. Fruit volume was significantly higher in
q(41.90 cm ) . The variations among a nd Ig were

1
significant and Ij recorded the highest fruit volume (45.50

qc m ) . Conservation method C^ recorded the maximum fruit " 

volume (46.70 cm^).

Vick Irrigation was significantly superior to all

other treatments (5.10 cm).



Table 4.10a. Interaction effect of levels and method of
irrigation and conservation method on fruit 
girth, fruit volume and hundred fruit weight

Treatments
fruit girth 

(cm)
c 0  C j j

Fruit volume 
(cm3)

Co ' C2

Hundred fruit 
weight (g)

Cq Ci C2

h 4.20 5.00 4.50 40.70 51.00 44.80 354.20 403.00 361.20

*2 4.10 4.80 4.30 • 36.20 50.20 43.80 316.30 374.30 352.70

*3 3.50 4.10 3.80 31.00 39.00 31.70 279.70 303.20 289.70

F test S S S S S S S S S
SE m + 0.04 0.04 0.04 0.08 0.08 0.08 5.17 5.17 5.17
CDC0.05) 0.13 0.13 0.13 2.30 2.30 2.30 14.80 14.80 14.80

M1 4.00 4.80 4.20

*2 3.90 4.50 4.70
F test S S S
SE m +, 0.04 0.04 0.04
CD(0.05) 0 . 1 1 0 . 1 1 0 . 1 1

S - Significant



Wick irrigation was significantly superior to all
qother treatments (48.70 cm ).

M x I and M x C  interactions were not significant, 
but I x C had significant influence on pod volume. The 
treatment combination Ij C^ recorded the highest value 
(51.00 cm3 ) which was on a par with l2c i (50.20 cm3 ). C^ was 
s i g n i f i c a n t l y  h i g h e r  than C q - a n d  C 2 at all levels of 
irrigation. (Table 4.10a).

4.2.8. Hundred fruit weight

The data on the influence of methods and levels of 
irrigation and conservation methods on hundred fruit weight 
are presented in Table 4.10.

The treatments had significant influence on hundred 

fruit weight. Mj (358.20 g) was superior to M2 (316.10 g). 
Variations among Ij, I2 and I3 were significant and Ij gave 
the maximum value (372.80g). C| recorded the maximum hundred 
fruit weight (360.30 g) than Cq and C2 .

W ick i r r i g a t i o n  was s u p e r i o r  to all other 
treatments (397.30 g).

M x C  interaction was not significant, but M x I 
and I x C interactions were significant. gave the



Table 4.10b. Interaction effect of levels and method of
irrigation on hundred fruit weight

Treatments X1
eg)

J 2
e g )

J3
e g )

M1 383.00 360.90 330.70

M2 362.60 344.80 251.00

F test S S S

SE m + 4 .22 4 .22 4 . 22

CDC0.05) 1 2 . 10 1 2 . 10 1 2 . 10

S - Significant



maximum hundred fruit weight (383.00 g) followed by M 2 Ij 
(362.60 g) . Under both methods of irrigation Ij recorded 
significantly higher hundred fruit weight (Table 4.10b). I^ 
Cj recorded the highest hundred fruit weight (403.70 g). 
Lowest fruit weight was recorded by I3CQ (279.70 g) . The 
difference between I3CQ and I3C2 was not significant. Under 
all levels of irrigation Cj was significantly superior (Table 
4 . 10a) .

4.2.9. Yield per plant

The data presented In Table 4.11 revealed that 
yield plant- * is significantly influenced by methods and 
levels of irrigation and conservation methods. Mj recorded 
the highest yield plant- * (196.90 g ) . Ij (196.90 g) followed 
by I2 (168.90 g) and I3 ( 1 0 0 g) gave the highest respective 
yields plant- * with respect to levels of irrigation. Among 
conservation methods reoorded the.highest yield (181.30 g) 
and C q  the lowest (139.20 g).

Wick irrigation was significantly superior to all 
other treatments (244.10 g ) .

All interactions had significant influence on yield 
plant- *.In M x I interaction, Mjlj recorded the maximum yield 
(203.40 g) f o l l o w e d  by M 2 Ii ( 190.40 g). Ij r e c o r d e d  
significantly higher yields under both methods of irrigation.



Table 4.11. Effect of irrigation and conservation methods 
of yield plant- *

Treatments Yield plant *(g)

Methods of irrigation

Mr 196.90
M2 142.80
F test S
SE m+ 0.71
CD (0.05; 2.04

Levels of irrigation

Ij 196.90
12 168.00
13 100.00
F test S
SE m+ 0 . 87
CD (0.05). 2.50

Methods of conservation

C0 139.20
Cj 181.30
C2 144.20
F test S
SE m+ 0.87
CD (0.05) 2.50
Control 244.10
Treatment

VS S
Control
SE m+ 3 . 7

S - Significant



Table 4.11a. Interaction effect of levels and method of
irrigation and conservation methods on yield
plant-1

Treatments

I l

O o 1 C 1

g plant 1 

‘C2 M t »2

94.50 226.50 169.70 203.40 190.40

* 2 .35.80 206.80 161.40 176.90 159.00

17. 30 110.80 101.50 120.90 78.80

F test S S S S S

SE m + 1 .50 1 .50 1 . 50 1 . 2 2 1 . 2 2

CDC0.05) 4 .30 4.30 4. 30 3. 50 3.50

M1 147.90 198.40 154.90

M2 130.50 164.30 133.40

F test S S S

SE m + 1 .22 1 . 2 2 1 . 2 2

CDC0.05) 3.50 3 .50 3.50

S - Significant



Among IxC interaction Ij (226.50 g) followed by ^2^1

(206.80 g) recorded the highest yield. Variations among the 
treatment combinations were highly significant. ^3^0 Save 
the lowest yield (87.30 g) . Yield obtained at Cj was 
significantly higher than that at Cq and C2 at all levels of 
irrigation. In interaction MxC, MjCj recorded the highest
yield (198.40 g) and M2CQ recorded the lowest value (130.50 
g), Under b o t h  m e t h o d s  of i r r i g a t i o n  C^ r e c o r d e d  
significantly higher yield (Table 4.11a).

4.2.10. Harvest index (HI)

The data on the influence of various treatments on 
HI are presented in Table 4.12.

Methods and levels of irrigation had profound
influence on HI. But the influence of conservation methods
was not significant. Mj (0.64) was superior to M2(0.59). Ij 
gave the highest HI (0.77). Variations between I^.I^ and I., 
were significant.

Vick irrigation was significantly superior to all 
other treatments (0.69) except Ij (0.77).

M x I and I x C  i n t e r a c t i o n s  were h i g h l y
significant (Table 4.12a). Among M x I interaction the - 
highest value was obtained at Mjlj (0.77) which was on a par 
with M2 I 1 (0.77). ^2 * 3 recorded the lowest HI (0.40). Under



Table 4.12. Effect of irrigation and conservation methods 
on harvest index

Treatments Harvest Index

Methods of irrigation
M. 0.64
M2 0.59
F test S
SE m+ 0.0084
CDC0.05) 0.02

Levels of irrigation
I t 0.77
12 0.65
13 0.43
F test S
S E mi 0.01
CD(0.05) 0.03

Methods of conservation
C0 0.63
C, 0.61
C2 0.61
F test NS
SE m± 0.01
CDC0.05)
Control 0.69
Treatment

VS S
Contro1
SE m+ 0.04

S - Significant



Table 4.12a. Interaction effect of levels and method of
irrigation and conservation methods on harvest 
index

Treatments O O

i

C 1 C 2 M1 M2

0 . 80 0.76 0. 74 0.77 0 .77
0 . 6 8 0.62 0.65 0. 67 0.62

x3 0.40 0.45 0.44 0.47 0 .40

F test S S S S S
SE m + 0 . 0 2 0 . 0 2 0 . 0 2 0.015 0.015
CDCO.05) 0.05 0.05 0.05 0.042 0.042

S - Significant



b oth m e t h o d s  of i r r i g a t i o n  Ij was superior. In IxC
interaction I jCq and IjCj were significantly superior to all 
other treatments while they themselves were on a par, the 
latter was on a par with IjC2< Interaction MxC was not

signi f icant.

4.3. Water Use Efficiency (VUE) '

The data on the influence of various treatments on 

WUE are presented in Table 4.13.

WUE was significantly higher for Mj (12.80 g
litre-1) I2 (12.90 g litre -1) and Cj <13.70g litre-1) with 
respect to methods of irrigation, levels of irrigation and

conservation methods respectively.

WUE of wick irrigation (i0.80g litre-1)was higher

than M2 (10.50g litre-1).

All interactions had significant influence on WUE.
In M x I interaction, produced the highest WUE (13.60g
litre- 1 ) and M 2 13 the lowest (7.90g litre 1 ). In IxC 
interaction, l2c i recorded the maximum (15.90g litre A) and 
I3C0 the lowest WUE (8.70g litre-1). Among MxC interaction 
MjCj recorded the maximum WUE (15.20g litre *■) followed by 
M 2 Cj ( 1 2 .2 0g litre- 1 ) which was on a par with M j C 2 ( 1 2 .1 0 g 
itre-1) (Table 4.13a).



Table 4.13. Effect of irrigation and conservation methods 
on water use efficiency

Treatments WUE (g litre *)

Methods of irrigation

M£ 12.80
M 2 10.50
F test S
SE m+ 0.06
CD (0.05) 0.17

Levels of irrigation

Ij 12.00
12 12.90
13 10.10
F test S
SE m± 0.07
CD (0.05). 0.21

Methods of conservation

CQ 10.30
C t 13.70
C2 11.00
F test S
SE m+, 0 . 07
CD (0.05) 0.21
Control 10.80
Treatment

VS S
Control
SE m+ -0.31

S - Significant



Table 4.13a. Interaction, effect of levels and method of
irrigation and conservation methods on WUE

Treatments
co. C 1

g litre 1 

C 2 M1 M2

* 1 11.80 13.80 10.40 12.50 11 .50

X2 10.30 15.90 12.40 13.60 1 2 . 10

*3 8.70 11 .40 1 0 . 2 0 12.30 7.90

F test S S S S S

SE m + 0. 13 0. 13 0. 13 0 . 10 0 . 10

CD CO.05) 0.36 0.36 0.36 0.29 0. 29

M1 1 1 . 10 15.20 1 2 . 10

M2 9.50 1 2 . 2 0 9.90

F test S S S

SE m + 0 . 10 0 . 10 0 . 10

CD (0.05) 0.29 0.29 0.29

S - Significant



Table 4.14. Effect of irrigation and conservation methods
off ohloropliyl 1 content

Treatments Chlorophyll content (mg g * of fresh leaf)
70 DAT Harvest

Methods of 
irrigation

M1
M2F test 
SE m+
CD (0.05)

0.48
0.46
S

0.0027
0.008

0. 19 
0 . 18
S

0.0019
0.006

Levels of 
irrigat ion

3F test 
SE m+
CD (0.05)

0.52
0.50
0.42
S

0.0030
0.005

0. 24 
0 . 18 
0 . 16
S

0.0024
0.007

Methods of 
conservation

° 1
c2F test 
SE m+
CD(0.05) 
Control 
Treatment 

VS 
Control 
SE m±

0.46
0.50
0.48
S

0.0030
0.005
0.50

0.0016

0.18 
0 . 20 
0 . 18
S

0.0024
0.003
0.24

0.0051

S - Significant



4.4.1. Chlorophyll content

The influence of various treatments on chlorophyll 
content is presented in Table 4.14.

Maximum and significant chlorophyll contents were 
observed in , Ij and Cj at 70 DAT and harvest.

Wick irrigation was superior to other methods of 
irrigation and reoorded a chlorophyll content of 0.50 mg g *.

None of the interactions were significant.

4.4.2. Nutrient uptake

The data on nutrient uptake is presented in Table
4.15.

recorded maximum and significantly higher uptake 
of all nutrients compared to M 2 ■ Uptake of nitrogen and 
potassium was maximum at Ij level while the effect due to Ij 
and I 2 on u p t a k e  of p h o s p h o r u s  was s i m i l a r  and was 
significantly superior to I2 . Cj recorded maximum uptake of 
all nutrients.

Wick irrigation was significantly superior to all 
treatments with respect to nitrogen uptake.

4.4. Chemical analysis



Table 4.15. Effect of irrigation and conservation methods
on nutrient uptake

Treatments
Nutrient uptake (g plant *)

N P2°5 k 2o

Methods of 
irrigation

M1
M2F test 
SE m+.
CD (0.05)

0.71
0.70
S

0.008
0. 0 2

0 . 18 
0.17 
S

0.0012
0.003

1 .32 
1 . 30 
S

0.0019
0.009

Levels of 
irrigat ion

x3F test 
SE m+,
CD (0.05)

0.80
0.77
0.50
S

0.0098
0.03

0 . 18 
0 . 18
0 . 16 
S

0.0014
0.004

1 .35 
1 . 34 
1 . 25 
S

0.0023
0.007

Methods of 
conservat ion

F test 
SE m+
CD(0.05) 
Control 
Treatment 

VS 
Control 
SE m±

0.52
0. 86
0.69
S

0.0098
0.03
0.95

0.04

0. 17 
0 . 18 
0. 17 
S

0.0014 
0.004 
0 . 18

0.0061

1 .30 
1 .33 
1 .31 
S

0.0023 
0.007 
1 .30

0.0097

S - Significant



Table 4.15a. Interaction effect of levels and method of
irrigation and conservation method on nutrient
uptake

Potassiura^g plant-1 )
Treatments * 1 x2

M1 1 .36 1 . JO 1 .27

M2 1.35 1 .33 1 .23

F test S S S
SE m + 0.0032 0,0032 0.0032
CDCO.05) 0.0093 0.0093 0.0093

Nitrogen (g pi ant”

C0 0.60 0.56 0.41

C 1 0.96 0.94 0.70

C2 0.79 0 . 80 0.47

F test S S S
SE m + 0.017 0.017 0.017
CDC0.05) 0.05 0.05 0.05

S - Significant



Table 4.16, Economics of cultivation

Treatments Cost of treatments 
pot 1 
B s . Ps

Returns 
pot 

R s . Ps
Prof i t 
pot
R s . Ps

IlMjCo 0 . 12 1.98 1 . 8 6

■ 0.32 2.40 2.08
0.62 1 .72 1 . 10

i2m ico 0 . 12 1 .43 1.31
i2m iCi 0.32 2 . 20 1 . 8 8

i2m 1c2 0.62 1 .67 1 .05
I3MiC0 0 . 12 1 .03 0.91

I3M 1C 1 0.32 1 .35 1 .03

I3M 1 C 2 0.62 1 .24 0.62

I 1 M2 C0 0 . 0 0 1 .90 1 .90
IlM2Ci 0 . 10 2 . 12 2 . 0 2

IiM2c2 0.52 I .67 1 . 15

i2M2 C0 0 . 0 0 1 . 28 1 . 28

I2M 2C 1 0 . 10 1 .93 1 .83

I2M2 C 2 0.52 1 .54 1 . 0 2

I3M 2C0 0 . 0 0 0.71 0.71
i3m 2ci 0 . 10 0.85 0.75

I3M2C2 0.52 0788 0 . 26
Absolute control 0.80 2.44 1 . 64

M1 0. 35 1 . 6 6 1 .32

M2 0 . 2 1 1 .42 1 . 2 1

W 0.61 2.44 1 .64
C0 0.06 1 .38 1 .32
C 1 0 . 2 1 1 .80 1 .59

C 2 0.57 1 .43 0 . 8 6



M x I interaction, was significant only for the 
uptake of potassium. Maximum uptake was observed at 
(1.36g plant- *) and the lowest at M 2I3 (i.23g plant- *). IxC 
i n t e r a c t i o n  was s i g n i f i c a n t  w i t h  r e spect to u p t a k e  of 
nitrogen. Maximum uptake as recorded by (0.96g plant *)
and I2c i (0.94g plant- *) but they themselves were on a par 
(Table 4.15a). M x C interaction ŷ as not significant.

4.5 Economics of cultivation

Economics of cultivation for the various treatments 
are presented in Table 16.

The data revealed that the maximum profit (Rs. 
2.08) was obtained for the treatment of drip irrigation at 
100 per cent FC with coir pith mulching. Among the methods 
of irrigation, W (Rs. 1.64) was the most profitable.
(Rs. 1.59) gave the maximum profit oompared to Cq and .
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5. DISCUSSION

Result of the investigation "Evaluation of low cost 
techniques in potted vegetables grown in roof gardens" and to 
determine the water requirement of vegetables are discussed 
in this chapter.

5.1. Effect of methods of irrigation on growth and yield of 
chilli

Three methods of irrigation viz. pot, drip and wick 
were compared and the effects on chilli is discussed.

Drip irrigation promoted growth characters like 
height, number of branches and LAI at all growth stages. 
Height increased by 3.9 per cent, branches by 5.1 per oent 
and LAI by 8 . 6  percent at harvest stage compared to pot 
irrigation.

Root area increased by 13.3 and 16.5 per cent at 70 
DAT and at harvest respectively. Root dry weight increased 
by 9.5 per cent at 70 DAT. Similar increase in root dry
weight by drip irrigation was reported by Goldberg and 
Shmueii (1971)' in green pepper. Better root growth resulted 
in better uptake of nutrients (Russell, 1982). Uptake of 
nitrogen, phosphorus and potassium was increased by 1.4, 5.8



and 7.5 per cent respectively compared to pot watering. The 
NAR and c h l o r o p h y l l  c o n t e n t  also i n c r e a s e d  by drip 
irrigation. The increased availability of nitrogen helped to 
increase the chlorophyll content. (Tisdale and Nelson. 1985). 
The better values of NAR might be due to better tapping of 
solar radiation in drip irrigated plants due to better 
spreading and higher LAI. Leaves are the actual sites of 
photosynthesis and LAI is the best index to study the ability 
of a crop to produce dry matter. This better uptake of 
nutrients coupled with higher content of chlorophyll and NAR 
resulted in significant increase in growth characters. 
Similar increase in leaf growth and root development by drip 
irrigation had been reported by Shmueii and Goldberg (1971) 
in chilli. A significant increase in DMP was observed at 35 
and 70 DAT by drip irrigation. This was due to the higher 
plant height, more number of branches and higher LAI resulted 
by drip irrigation. Similar increase in plant DMP due to the 
increase in number of leaves per plant and LAI had been 
reported by Shmueii and Goldberg (1971) in drip irrigated 
muskmelon.

A positive and significant influence on yield 
contributing characters like number of flowers p l a n t - 1 , 
setting per cent, fruits plant- 1 , fruit length, fruit girth,^ 
fruit volume and fruit weight were also observed by drip 
irrigation. Fruits plant-1 increased by five and 100 fruit



weight increased by 42 g plant compared to pot watering 
(Table4,9 and 4.10). Similar increase in yield contributing 
characters by drip irrigation had been reported by Goldberg 
and Shmueii (1971) in green peppers, Shmueii and Goldberg
(1971) in muskmelon, Sivanappan e_t a_l_ (1978)in bhindi and 
Wivutvongvana et̂  aj_. (1990) in sweet pepper. A significant 
p o s i t i v e  c o r r e l a t i o n  had b e e n  n o t i c e d  b e t w e e n  g r o w t h  
characters like plant height, branches and LAI and yield 
contributing characters like fruits p l a n t , f r u i t  length, 
fruit girth, fruit volume and fruit weight with yield. This 
f a v o u r a b l e  infl u e n c e  on g r o w t h  and y i e l d  c o n t r i b u t i n g  
characters resulted in higher yield in drip irrigation. By 
pot watering yield plant was 142.8 g and Increased to
196.9 g by drip irrigation. Similar increase in yield by drip 
irrigation had been reported by Goldberg and Shmueii (1971) 
in green pepper, Sivanappan e_t a_l_. ( 1976) in bhindi and
Ramesh (1986) in chilli.

In drip irrigation, since water is applied in 
d r o p l e t s  d i r e c t l y  to the root zone, loss is less and 
availability is more, and this enable the plants to maintain 
better turgidity of leaves. This along with greater plant 
vigour and fast growth rate gave higher yield under" drip^ 
irrigation. (Sivanappan est. a_l_. 1976). In drip irrigation,
since water; is made available to plant in small quantities,



evaporation, and leaching losses are reduced (Bressler, 1977). 
Data presented in Appendix II showed that pots irrigated with 
drip irrigation analyzed a moisture content of 7.6 per cent 
more than that of pot irrigation. This showed that soil 
moisture potential was maintained high in drip irrigated 
pots.

Growth characters viz. height, branches plant- * and 
LAI at all stages were superior in wick irrigation compared 
to drip irrigation and pot watering. This better performance 
may be due to the continuous availa b i l i t y  of water which 
helped in better uptake of nutrients. The uptake of nitrogen, 
increased by 25.2 per cent than drip irrigation. There was a 
significant increase in NAR and chlorophyll content also by 
wick irrigation.

Higher chlorophyll content may be due to higher 
uptake of nitrogen due to better a v ailability of water. 
Increased availability of nutrients might have helped in the 
better expression of growth characters, which helped in 
better tapping of solar radiation. All these might have 
resulted in a significant ■ increase in DMP in wick irrigated 
plants.

Yield contributing characters viz. flowers plant *, 
fruits plant- *, length, girth, volume and weight of fruits



were also significantly higher in wick irrigation. This 
higher fruit weight and size could be attributed to higher 
rate of p h o t o s y n t h e s i s  and i n c r e a s e d  t r a n s 1 o c a t i o n  of 
photosynthates to the fruits because of continuous supply of 
waters. (Kaufmann, 1974). This favourable influence on growth 
and yield contributing characters resulted in higher yield in 
wick irrigation.

5.2. Effects of levels of irrigation on growth and yield of 
chilli

Chilli was subjected to three levels of irrigation 
(60, 80 and 100 per cent FC) and the effect of these levels is 
discussed here.

When the soil moisture regime was increased from 60 
to 80 and 100 per cent F C , a progressive and significant 
increase in plant height and branching was observed. This 
increase in plant height and branching resulted in the 
p r o d u c t i o n  of more n u m b e r  of leaves and s i g n i f i c a n t l y  
increased the LAI from 0.49 to 0.94 and 0.99 at 35 DAT and 
from 1.1 to 1.7 and 1.9 a t .70 DAT and from 2.1 to 2.5 and 2.7 
at harvest when the moisture potential was increased from 60 
to 80 and 100 per cent FC respectively. Similar results were" 
reported by Tamaki and Naka (1971) in broad beans, Beese ejh 
al ■ (1982) in Chilli, George Thomas (1984) in bittergourd,



Wankhade and Morey (1984) in chilli and Jayakrishnakumar 
(1986) in bhindi.

Water is the most important limiting factor among 
the various factors contributing to plant growth. It is a 
universal solvent and major constituent of protoplasm which
is often regarded as the "physiological basis of life".

<

Increased growth of plants is related to increased turgidity 
of cell with increase in soil moisture availability leading 
to cell enlargement and cell division - the two vital 
processes in plant growth. On the contrary, low available 
soil moisture or water stress adversely affected the above 
processess and retarded growth (Begg and Turner, 1976). 
Reduction in rate of leaf initiation and cell division might 
be the causes the production of lesser number of leaves under 
water stress.

A s i g n i f i c a n t  and p r o g r e s s i v e  i n c r e a s e  in 
chlorophyll content was observed with increasing levels of 
moisture. Root area was also increased with increasing 
levels of soil m o i s t u r e  and this r e s u l t e d  in b etter 
exploitation of nutrients which helped to increase the uptake 
of nutrients. Russell (1982) had opined' that low water 
potential reduces root growth and restrict nutrient uptake 
b e c a u s e  of the r e d u c e d  root m e t a b o l i c  a c tivity.



Suryanarayana e_t a_L. (1983) had reported an increase in 
ohlorophyll. content with reduction in irrigation frequency. 
Uptake of nitrogen increased from 0.5 to 0.8 and frora
0.16 to 0.18 and I^O from 1.25 to 1.35g plant- * when the 
moisture content was increased from 60 to 100 per cent FC. 
This h i g h e r  u p t a k e  of n u t r i e n t s  is m a i n l y  due to the 
r e d u c t i o n  .in m o i s t u r e  s t r e s B  under h i g h e r  levels of 
irrigation. Similar results in nutrient uptake was reported 
by Gamayun (1980) in tomato and George Thomas (1984) in 
bittergourd. Thus higher values of LAI, better branching and 
higher content of chlorophyll might have resulted in better 
tapping of solar radiation which might have resulted in 
higher NAR at 100 per cent FC compared to the lowest level . 
DMP was profoundly Influenced by irrigation (Table 4.4). 
The production of dry matter is influenced more by moisture 
supply. It was considered to be the most sensitive index for 
water s u p p l y  (Black, 1973). E f f i c i e n t  u t i l i s a t i o n  of 
nutrientB in the frequently irrigated treatments (Table 4.14) 
had increased plant growth as evident from the plant height, 
leaf area index and thereby DMP. Photosynthesis is the basic 
process for the build up of organic substances and the amount 
of DMP depend upon the effectiveness of photosynthesis. 
Leaves are the actual sites of photosynthesis and LAI is the 
best measure to study the ability of a crop to produce dry 
matter. Higher DMP due to frequent irrigation had been 
reported by Tamaki and Naka (1971) in broad beans, Hafeez and



Cornillion (1976) in brinjal, Desai and Patil (1984) in 
Muskmelon and George Thomas (1984) in bittergourd.

All these resulted in better expression of yield 
parameters. Setting percentage increased with increasing 
levels of irrigation and resulted in more number of fruits 
plant- * which increased from 33.12 to 49.50 and 54.00 with 
increasing levels of irrigation.' Besides the number, the 
length, girth, volume and weight of fruits also increased 
with increasing levelB of irrigation. Significant positive 
correlation was noticed between yield and fruit number 
(0.95), fruit length (0.87) fruit girth (0.88)and fruit 
volume (0.88), Similar results had been reported by Doss et. 
at . (1975), Goldberg e_t ad.. (1976), Gupta and Rao (1978),
Beese e_t aj_. (1982) and Kwapata (1990). According to 
Kaufmann (1974) water deficit induced retardation of floral 
primordia development, flower production, fruit set and 
induced flower and fruit abscission leading to decrease in 
fruit production. Increase in fruit length due to frequent 
irrigation could be attributed to continuing cell division, 
progressive initiation of tissues and on the differentiation 
and enlargement of cell (Fisher, 1973). The results are in 
conformity with the findings of O ’Dell (1983) in Capsicum and 
George Thomas (1984) in bittergourd. Yield plant- * increased^ 
by 68 to 96.9 per cent w h e n  the i r r i g a t i o n  level was 
increased from 60 to 80 and 100 per cent FC (Table 4.11).



This better performance of crop under 100 per cent FC will be 
due to the better availability of water which helped to 
promote the nutrient uptake and various other metabolic 
activities. Vegetables being highly sensitive to water, 
maintaining the water potential at higher level must have 
helped in increasing the yield significantly. This is in 
agreement with the findings of Smittle and Threadglll (1982)

i

in cucumber and George Thomas (1984) in bittergourd.

5.3. Effects of conservation methods on growth and yield of 
ohi H i

Effects of various moisture, conservation methods 
like mulching with coir pith, application of a hydrophilic 
a m e n d m e n t ,  J a l s a k h t i  on the p e r f o r m a n c e  of c h illi are 
discussed in comparison with control where no conservation 
method was adopted.

Compared to control and application of hydrophilic 
amendment, coir pith mulching was significantly superior. 
Mulching with coir pith must have reduced the evaporation 
loss of water (Nathan, 1991). Soil temperature recorded at 
different growth stages showed a reduction'by about l-2°c 
(Appendix II and Fig.2) compared to other two methods./ Final 
moisture content in potB mulched with coir pith was about
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Fig. 2. Soil temperature as influenced 
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18.9 and 7.8 per cent higher than control and Jalsakhti 
( A p p e n d i x  II). This shows that w a t e r  p o t e n t i a l  was 
maintained at higher level in this treatment. According to 
Bar-Yosef and Sagiv (1982) slight difference in soil matric 
potential at even a relatively high level of soil moisture 
can result in marked difference in growth and yield of 

vegetables

Uptake of nutrients and root spread were also 
higher in pots mulched with coir pith. High soil moisture 
content and low soil temperature helped in better growth of 
root system. (Uthaiah et ai 1989). Increase in uptake of 
nutrients with coir pith mulching was reported by Jayaraj 
(1992) in rice. T his b e t t e r  a b s o r p t i o n  of water and 
nutrients resulted in better expression of growth parameters 
like height, number of branches and LAI which resulted in 
better DMP. Not only DMP, but also the distri b u t i o n  was 
favoured by mulching with coir pith . Higher values of NAR 
was observed at 35-70 DAT. This better NAR may be due to the 
better development of the solar tapping surface as evidenced 
by higher LAI and better plant spread. Leaves are the actual 
sites of photosynthesis. Thus high LAI indicates higher 
p h o t o s y n t h e t i c  e f f i c i e n c y  and t h e r e b y  h i g h e r  D MP and 
distribution. LAI increased by 47.6 and 17.1 per cent by

y

coir pith mulching compared to control and a p p l i c a t i o n  of 
Jalsakhti at 35 and 70 DAT respectively. This result is in



conformity with the findings of Patil and Bansod (1972) and 
Olasantan (1985) in tomatoes and Vander Verken and Wilcox
(1988) In bell pepper.

Improved growth associated with mulched crops 
resulted from both the cooling effect of mulch and the 
improved soil moisture retention by mulch (Uthaiah fi_t a 1 .

i

(1989). Mulch also benefits crop p r oduction through weed 
control; improved soil physical and chemical properties and 
enhanced biological activity (Ekern, 1967; Lai et. al_. 1980; 
Tumuhairwe and Gumbs 1983). Coir pith analysed a nutrient 
content of 0.5, 0.09 and 0,84 per cent nitrogen, phosphorus 
and potassium respectively.

All y i e l d  c o n t r i b u t i n g  c h a r a c t e r s  were 
significantly higher in coir pith mulched plots and this 
resulted in an yield of 181.3 g plant- * compared to 144.2 g 
plant- * in Jalsakhti and 139.2 g plant- * in control. This 
significantly higher yield is due to the favourable moisture 
retention, facilitating better availability and uptake of 
nutrients. Similar increase in yield contributing characters 
and finally yield had been reported by Patil and Bansod
(1972) and Olasantan (1985) in tomatoes, Negreiros et a 1 .
(1990) in capsicum and Kwapata (1990) in tomatoes.



Jalsakhti produced significantly superior effect 
over control. Jalsakhti has the capacity to hold thousand 
timeB its weight of water and slowly release it for crop use. 
This ensures continuous supply of water to crop even at times 
of shortage. Final moisture content in pots treated with 
Jalsakhti was about' 12 per cent higher than control (Appendix 
II). This high water potential enabled better root spread 
and t h ereby b e t t e r  u p t a k e  of n u t r i e n t s .  This b e t t e r  
a b s o r p t i o n  of n u t r i e n t s  and w a t e r  r e s u l t e d  in b e t t e r  
expression of growth parameters like height, branches plant * 
and LAI which resulted in better DMP over the control. 
Similar increase in growth parameters had been reported by 
Wallace .et. aj_ (1984) in tomatoes and Woodhouse and Johnson
(1991) in lettuce.

All yield contributing characters were higher in 
pots treated with Jalsakhti compared to control. This higher 
yield might have resulted from the cumulative favourable 
effect on various growth and yield contributing characters. 
Higher yield with supersorbing polymers had been reported by 
Woodhouse and Johnson (1991) in lettuce. Hydrophilic polymer 
improved drainage and aeration, root growth, shoot growth and 
reduced plant water stress (Wallace et. al_. 1984).

R e s u l t  of this the s tudy s how that coir p i t h 
mulching is superior to application of Jalsakhti.



WUE is defined as the ratio of the economic yield 
to the quantity of water utilised by the crop. WUE is highly 
determined by different methodB and levels of irrigation and 
moisture conservation. D r i p .irrigation recorded the maximum 
WUE compared to pot watering and wick irrigation. Under drip 
irrigation 13.06 litres of water was used, whereas, the 
quantity of water consumed in pot and wick irrigation was 
13.15 litres and 22.5 litres respectively (Appendix III). 
This shows that the quantity of water used in drip irrigation 
is less than that used under pot and wick irrigation, 
Eventhough yield was more under wick irrigation, WUE was high 
under drip irrigation. This is due to the reduction in 
quantity of water used under drip irrigation. Similar 
results had been reported by Sivanappan (1979) in solanaceous 
vegetables and Wivutvongvana et. aj.. (1990) in muskmelon on 
comparing drip and furrow irrigation. This higher WUE 
reflects reduction in loss under drip irrigation. This 
reduction in loss is because water is being given only at the 
root zone and this minimise various types of losses. The 
reduction in water loss along with better ■ availabi1ity had 
resulted in higher WUE. Kaniszewski and Dysko (1988) in 
tomatoes had reported that water use was 35 per cent lower

5.4. Water use efficiency as influenced by irrigation and
conservation methods



and water consumption per kg of fruit was the lowest in drip 
system and the highest in hand watering.

With respeot to levels of irrigation maximum WUE 
was observed at Ig level. Quantity of water used under Ig 
level was 13.03 litres wh ’ ~1' 20.5 per cent lesser than 1^
level and 24.2 per cent ! than Ig level. At Ig level,
eventhough yield was less than Ij level, WUE was high. This 
is due to saving of irrigation water. Water above the 
o p t i m u m  level m ay get lost in the form of e x c e s s i v e  
evaporation and transpiration. WUE is likely to increase 
with decrease in soil moisture supply until it reaches the 
m i n i m u m  cri t i c a l  level b e c a u s e  the p l a n t s  may try to 
economise water loss in the range, from minimum critical to 
optimum soil moisture level. These findings are in agreement 
with the reports of Singh and Singh (1978) and Sharma and 
Parashar (1979). At 100 per cent field capacity, the 
evaporation loss might have been more compared to the just 
lower level. Additional yield obtained at 100 per cent field 
capacity over 80 per cent was not enough to compensate with 
the extra quantity of water UBed. At Ig level, yield was 
much less and that has resulted in lower WUE.

Among the conservation methods, coir pith resulted 
in significantly higher WUE. This is due to the cumulative 
effect of higher yield and lesser quantity of water used in



coir pith mulched pots. Coir pith can hold eight times its 
weight of water. It is an excellent rooting medium and 
insulating material and also a soil conditioning medium 
(Menon and Pandalai, 1958). N a garajan e_t a_l_. (1987) had
r e p o r t e d  that m o i s t u r e  co n t e n t  of soil was i n c r e a s e d
substantially by continuous application of coir pith and the 
increase varied from 0.5 to 1 1 6  per cent. Coir pith can 
increase the surface and subsurface water holding capacity of 
soil and can reduce weed population. Coir pith conserved 
m o i s t u r e  by r e d u c i n g  e v a p o r a t i o n  and by h o l d i n g  more 
moisture. Increase in WUE due to mulching was due to saving 
of irrigation water and enhanced fruit yield (Uthaiah eĵ  a l . 
1989; Jayaraj 1992). Higher availability of moisture under 
mulching affected growth and yield contributing characters 
favourably which ultimately caused higher yields.

Thus it is seen that drip irrigation gave the
highest WUE eventhough the highest yield was obtained by wick 
irrigation, 80 per cent field capacity gave higher WUE 
eventhough yield was high at 100 per cent field oapacity. 
The increase in yield obtained at 100 per cent FC is not 
enough to compensate the;additiona1 amount of water used.
Coir pith gave higher WUE compared to Jalsakhti and control.
This may be due to the low soil temperature and high moisture 
retentivity resulted from coir pith mulching.



The interaction effect of two methods of irrigation 
with different levels of irrigation revealed that under drip 
method of irrigation, yield increased by 26.5 and 56 per cent

i

when the level was i n c r e a s e d  from Ig to Ig and Ij.
Corresponding percent of increase in pot watering was 31.4
and 80.2 respectively. Under both methods of irrigation, the 
highest yield was obtained at the highest level. The 
p e r c e n t a g e  increase in y ield was m ore in pot w a t e r i n g  
compared to drip irrigation. This difference in yields 
o b t a i n e d  under d i f f e r e n t  levels of i r r i g a t i o n  in d r i p  
irrigation was less compared to pot watering. This shows 
that the loss of water is less under drip irrigation compared 
to pot watering, since water is applied in droplets directly 
to the rootzone of the crop. This results in the maintenance 
of high soil water potential in the root zone of the crop. 
Under pot watering, maintenance of the highest level of water
potential had resulted in an increase of only 13.5 per cent
more yield than that obtained at 80 per cent field capacity 
in drip irrigation. But at 80 percent FC, yield realised in 
pot watering was 18 per cent less than that obtained in drij> 
irrigation. The corresponding values at 60 and 100 per cent

5.5. G r owth, y i e l d  and n u t r i e n t  u p t a k e  of chilli as
influenced by levels and methods of irrigation and
moisture conservation methods
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field capacity were 42.1 and 13 respectively. This shows
that with increasing levels of water, the differences in 
yield obtained under drip irrigation decreases. This is due 
to better availability of water under drip irrigation. Even 
at 60 per cent FC yield obtained, under drip irrigation is 
almost double compared to yield realised under pot watering 
at the same level. At 80 per cent FC yield realised under 
drip irrigation was only 7.1 per cent less than yield 
realised at 100 per cent FC under pot watering. The highest 
hundred fruit weight was obtained for drip irrigation at 100 
per cent FC, but it was only 5.7 per cent less than drip 
i r r i g a t i o n  at 80 per cent FC. S i g n i f i c e n t  p o s i t i v e  
correlation was noticed between hundred fruit weight (0.91) 
and yield (Fig.3). This shows that about 20 per cent of 
water can be saved without much reduction in yield by 
adopting drip irrigation. Kaiiiszewski i and Dysko (1988) in 
tomatoes noted that water use in drip systems was about 35 
per cent lower than hand watering by hose. The increase in 
yield obtained at 60 per cent FC under drip irrigation over 
pot watering may be due to the low degree of stress created 
by drip irrigation as reported by Lin f̂ t aj_- (1983).

At each level of irrigation coir pith recorded 
significantly higher yield. By mulching with coir pith_ 
maintenance of water potential at 80 per cent realised an 
yield (206.3g) which was significantly higher than the yield
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that is realised under Ij CQ and Ij C2 . This showed that 
about 20 percent water can be saved by mulching with coir 
pith at Ig level. 100 per cent FC with coir pith mulch 
significently influenced fruit plant “ 1 and hundredfruit 
weight. But the percentage increase in fruit plant -1 and 
hundred fruit weight by this treatment combination over 80 
per cent FC with coir pith mulching was .only 1.2 and 7 
respectively. Significent positive correlation was observed 
between fruits plant-1 (0.95) and hundred fruit weight (0.9) 
with yield (Fig.4). This better effect of coir pith may be 
due m a i n t e n a n c e  of better w a t e r  p o t e n t i a l  by r e d u c i n g  
evaporation loss. Tumuhairwe and Gumbs (1983) had reported 
that mulching increased the available water by 40 per cent 
with irrigation and 20 per cent without irrigation and this 
significantly increased the growth and yield of cabbage. 
Similar result was reported by Patel and Singh (1979). The 
increase in yield may be due to the increased fruit weight 
with mulching.

In both methods of irrigation, coir pith mulched 
plantB recorded significantly higher number of fruits 
plant 1 and yield over control and Jalsakhti. Significant 
correlation was observed between number of fruits and yield 
plant 1 (Fig.5). The increase in yield in drip irrigated 
pots was 20.75 per cent over pot watered pots mulched with 
coir pith. The reduction in yield in drip irrigated control
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pots was only 11.1 per cent less than coir pith mulched pots 
irrigated by pot watering. This is due to the reduction in 
evaporation loss of water and also maintenance of high soil 
water pote n t i a l  by drip irrigation. I m proved g r o w t h  
associated with mulched crops resulted from favourable 
environment and improved soil' moisture retention by mulching 
(Vanderwerken and Wilcox, 1988)

Maximum yield was obtained on drip irrigating to FC 
along with coir pith mulching (Appendix III). However, Wick 
irrigation out yielded all other treatment combinations.

5.6. WUE as influenced by level and methods of irrigation and 
conservation methods

Under all levels of irrigation WUE was higher under 
drip irrigation compared to pot watering. Same trend had been 
observed with respect to yield also. Higher yield in drip 
irrigation is due to better availability of moisture, which 
resulted in better fruit growth and uptake of nutrients. 
Better uptake of nutrients resulted in better expression of

i

the various growth characters which finally culminated in 
higher yield of the crop. So higher yield coupled witti, 
reduction in quantity of water used had resulted in better 
WUE under drip irrigation. Visalakshi (1991) had reported of
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higher WUE under drip irrigation compared to basin irrigation 
in ash gourd.

At all levels and m e t h o d s  of irrigation, 
s i g n i f i c a n t l y  h i g h e r  y i e l d  was r e c o r d e d  by coir pith 
mulching. Water requirement was also less in coir pith 
mulched pots. This low water requirement coupled with higher 
yield resulted in higher WUE in coir pith mulched pots. 
Higher WUE with mulching was reported by Gupta 1975. Maximum 
WUE was obtained with 80 per cent FC by drip irrigation and 
coir pith mulching (Fig.6 and Appendix III).



SUMMARY



SUMMARY

A pot culture study was conducted at the College of 
Agriculture, Vellayani to evaluate the lowcost techniques in 
potted vegetables and to compare the efficiency of various 
techniques ,for economising water use in vegetables. The 
experiment was conducted with chilli cultivar 'Jwalasakhi* as 
test crop. The t r e a t m e n t s  i n c l u d e d  three levels of 
irrigation. (I<j = 60, 1 2  = 80 and 1^=100 p e r c e n t  field
capacity), two methods of irrigation (Mj= indigenous auto 
irrigation using hospital drip and M 2=pot watering) and three 
m o i s t u r e  c o n s e r v a t i o n  m e t h o d s  ( C Q = c o n t r o l  w i t h o u t  any 
conservation, Cj=application of coir pith, and C2 =application 
of Jalsakhti). One absolute control viz. wick irrigation was 
compared with other treatments potting mixture prepared by 
mixing sand, soil and cowdung in 1:1:1 proportion by weight 
was used as the rooting medium. The medium was low in 
available nitrogen, high in available phosphorus and low in 
available potassium. The field capacity and permanent 
wilting point were 18.4 and 7.4 percent respectively. The 
experiment was laid out in completely randomised design with 
six replication. The results of the investigation are 
summarised below.

1. Plant height, b r a n c h e s  and LAI and DMP d i f f e r e d  
significantly with methods and levels of irrigation and



conservation methods at all stages of growth. Values of 
all these growth characters were maximum with drip 
irrigation, at 100 percent FC with respect of levels of 
i r r i g a t i o n  and w i t h  coir p i t h  m u l c h i n g  a m o n g  
conservation methods.

Root area differed significantly with treatments at 70 
DAT and harvest. Maximum area was with drip irrigation, 
80 percent FC which was on par with 100 percent FC and 
coir pith mulching.. The effect on tap root length was 
s i g n i f i c a n t  o nly w i t h  levels of i r r i g a t i o n  and 
conservation methods. Maximum length was at 70 DAT at 
80 percent FC and coir pith mulching. At harvest 
maximum length was at 100 percent FC.

M e t h o d s  and levels of i r r i g a t i o n  and c o n s e r v a t i o n  
methods had profound influence on root dry weight at 70 
DAT. Maximum weight was observed with drip irrigation, 
100 percent FC and coir pith mulching respectively.

At 70 DAT and ha r v e s t  shoot root r a t i o  d i f f e r e d  
significantly with treatments. Maximum ratio was with 
drip irrigation, 100 percent FC and coir pith mulching 
respect ively.

Effect of methods of irrigation on NAR was significant 
only in the initial stage with higher value recorded



with drip irrigation. But for RGR, significantly higher 
value was obtained with pot watering in the later 
stages. Levels of irrigation was significant on NAR in 
both stages and RGR in the initial stage. Maximum NAR 
was at 100 percent FC at both stages and RGR at 60 
percent FC.

S i g n i f i c a n t  i nfluence was' o b s e r v e d  on 5U p e r c e n t  
flowering, flowers plant ^.setting percent and fruits 
plant- *' with treatments. Drip irrigation, 100 percent 
FC a nd coir p i t h  m u l c h i n g  r e s p e c t i v e l y  were the 
superiormost in their influence on the above parameters.

Treatments had significant effect on fruit length, fruit 
girth, fruit volume and hundred fruit weight. The 
maximum values for all the above parameters were 
obtained for drip irrigation, 100 percent FC level and 
coirpith mulching respectively.

E f fect of. m e t h o d s  and levels of i r r i g a t i o n  and 
c o n s e r v a t i o n  m e t h o d s  on y i e l d  plant *■ was h i g h l y  
s i g n i f i c a n t .  M a x i m u m  y i e l d  was o b t a i n e d  for d r i p  
irrigation, 100 percent FC level and coir pith mulching 
respectively.

HI was significntly influenced by methods and levels of 
irrigation. Highest HI was for drip irrigation, and 
irrigation at 100 percent FC respectively.



10. WUE differed signifioant1y with respect to treatments. 
WUE was high for drip irrigation, irrigating at 80 
percent FC and coir pith mulching.

11. Chlorophyll content varied significantly with treatments 
at 70, DAT and harvest. Chlorophyll content was high at 
drip irrigation, 100 percent FC and coir pith mulching.

12. Significant influence of treatments on nutrient uptake 
was observed. Drip irrigation increased nutrient uptake 
compared to pot watering. With respect to levels of 
irrigation, nitrogen and potassium uptake were maximum 
at 100 percent FC but phosphorus uptake was high at 80 
percent FC. Coir pith mulching recorded maximum uptake 
of all nutrients.

13. With respect to methods of irrigation, wick irrigation 
was s u p e r i o r  to d rip i r r i g a t i o n  in all the a bove 
parameters except for LAI at 70 DAT, taproot length, RGR 
and WUE.

14. Significant correlation was noticed between yield and 
the various yield attributes.

15. Economics of cultivation revealed maximum profit foj1 
drip irrigation to 100 percent FC along with coir pith 
mu 1 ching.



16. I n t e r a c t i o n  effect due to m e t h o d s  and levels of
irrigation were significant on LAI and taproot length 
at 70 DAT and harvest, root dry weight, shoot root ratio 
at harvest, NAR in the later stages and hundred fruit 
weight, HI and potassium uptake. Irrigation at 100 
percent FC under drip irrigation was superior with 
respect to LAI, taproot length shoot root ratio, hundred 
fruit weight, HI and potassium uptake. Root dry weight
was similar by drip irrigation at 100 per cent and 80
per cent FC. Maximum NAR was at 80 per cent FC under 
pot watering.

17. Interaction effect due to levels of irrigation and
conservation methods was significant on plant height at 
70 DAT, number of branches, DMP, root area and tap root 
length at 70 DAT and harvest, root dry weight, shoot 
root ratio, RGR and NAR at both stages, setting per 
cent, fruits plant- *, fruit girth, fruit volume and 
nitrogen uptake.

Irrigation at 100 per cent FC with coir pith mulching 
r e c o r d e d  m a x i m u m  v alue w ith re s p e c t  to h e i g h t  at 
harvest, number of branches and DMP at 70 DAT and 
harvest, tap root length, shoot root ratio, NAR at later-' 
stage, setting per cent, .fruits p lant- *, fruit girth 
fruit volume, hundred fruit weight, HI and nitrogen



uptake. With respect to root dry weight and root area, 
80 per cent FC with coir pith mulching was the best. 
M a x i m u m  NAR was at 100 per cent FC w ith o o i r p i t h  
mulching during the initial stage.

18. I n t e r a c t i o n  effect of m e t h o d s  of i r r i g a t i o n  and 
conservation had profound influence on plant height at 
70 DAT, number of branches at harvest, LAI, root area 
and tap root length at 70 DAT and harvest , root dry 
weight, shoot root ratio, time of 50 per cent flowering, 

flowers plant *, setting per cent, fruits plant- *, fruit 
girth and hundred fruit weight. Drip irrigation with 
coir pith mulching proved best with respect to plant 
height, number of branches, LAI, shoot root ratio, 50 
per cent flowering, flowers plant- *, setting per cent, 
fruits plant *, fruit girth and hundred fruit weight.

19. All the three interactions were significant for tap root 
length at 70 DAT and harvest, root dry weight, shoot 
root ratio, yield plant-1 and WUE. Yield plant- * was 
maximum at 100 per cent FC under drip irrigation, 100 
per cent FC w ith coir p i t h  m u l c h i n g  and at d r i p  
irrigation with coir pith mulching.

WUE was high for 80 per cent FC under drip irrigation, 
80 per cent FC w i t h  coir p i t h  m u l c h i n g  and d r i p  
irrigation with coir pith mulching.



20. Drip irrigation at 100 per cent FC along with coir pith 
mulching recorded maximum yield p l a n t - *. and drip 
irrigation at 80 per cent FC with mulch gave the highest 
WUE.

This study shows that WUE is maximum at .80 per cent FC
i

while maximum yield was at 100 per cent FC. Among the 
methods of irrigation wick outyield drip and pot but WUE 
is maximum for drip. Coirpith stands first with respect 
to yield and WUE among moisture conservation materials 
tried for this study.

Future 1ine of work

1. F e a s i b i l i t y  of the i n d i g e n o u s  auto i r r i g a t o r  for 
fertigation should be studied

2. Detailed investigations on the effect of coir pith on 
various soil properties is warranted

3. Different rate of application of irrigation water should 
be tried

4. Wick irrigation can be tried at different mositure 
regimes

5. The i n v e s t i g a t i o n  s h o u l d  be tried w i t h  d i f f e r e n t  
vegetable crops
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Appendix I

Weekly data on weathers conditions during the crop period

Period Standard Mean evaporation Mean relative
week (mm) humidity (%)

12 49 2 .,60 76.36
50 2.86 77.00
51 2.50 82.14
52 3.38 78.56

1 1 3.29 73.14
2 3.86 77.64
3 2.86 81.29
4 3.71 76.00
5 4.29 71.23

2 6 4.00 48.92
7 4.00 78.14
8 4.83 79.64
9 4.71 76.79

3 10 5.00 74.71
11 5.00 78.28
12 4.64 74.42

(contd....)



Appendix I (contd....)

Period Standard
week

Mean temperature °C
Maximum Minimum

12 49 30.06 22.00
50 30.05 22. 22
51 30.91 22.40
52 30.42 19. 27

1 1 30.38 18.62
2 30.44 21 . 12
3 29.85 20.74
4 31 .89 21 .69
5 31 .00 19 .65

2 6 30.75 20.31
7 31 .44 21 . 94
8 31 . 17 22. 87
9 31 .64 22.26

3 10 32.71 21 . 12
11 32.64 24 . 17
12 32.32 23.72



Appendix II
Soil temperature and soil raositure content of the end of the 
experiment as influenced by treatments

Treatments
Dec

Soil temperature 
Jan Feb

<°C)
Mar

Soi 1 
mos i ture(%)

ViCo 30.2 29.5 30.6 32.0 16.25
IlM^i 29.5 27.0 28.9 30.2 20.00
I1M 1C2 30.0 28 .5 29.6 31 .4 18.75

I2MlC0 31.0 30.6 30. 9 32.4 13 .75
i 2m 1c 1 29.5 28.4 28. 8 30. 8 16. 25
I2M 1C2 30.6 29.2 29.7 31 .2 15.00

31.5 30.5 31.4 33.0 8.75
I3M lC l 30.2 29.0 30. 1 31 .5 12.50
I3M 1C2 30. 8 29.6 30.9 32.9 10.00

I1M2C0 30.5 30.9 31 . 1 32.3 15. 00
I1M2C 1 28. 5 28.2 29.9 30.9 17.50
Il^2C2 29. 8 28.9 30.2 31 .2 16.25

I2M2C0 30.8 31.5 31.4 32 . 6 12.50
i2m2Ci 29.2 30.8 30.6 30.8 15.00
I2M2C2 30.5 31 . 2 31.0 31.6 15.00

^^Co 30.8 31 .8 31 . 7 32. 8 8.75
I3M2C1 29.0 30.5 30.8 30.9 11 .25
I3M2C2 29.8 31 .2 31 . 2 31 .2 10.00
Absolut
control 29.4 27.9 29.0 30.5 17.9



APPENDIX III

Interaction effect of levels and methods of irrigation and
conservation methods on water used W E  and yield of chilli.

Treatments Water used 
1 pot-1

WUE
«1-1

Yield 
g plant-

1 I j H ^ o 16.50 12.00 197.50
2 I l M ^ i 16.20 14.87 240.20
3 1l*lC2 16.30 10.70 172.40
4 I2M 1C0 13. 10 10.90 143.20
5 I2M lCl 12.90 16.96 219.70
6 I2MlC2 13.00 12.90 167.80
7 i 3M ic o 10.00 10.30 103.00
8 i 3m iC i 9.70 13.90 135.20
9 I3M iC2 9.90 12.56 124.50
10 I iM2c 0 16.60 11 .50 191.50
11 I iM2C i 16.40 12.80 212.70
12 IiM2C2 16.50 10. 20 167.00
13 i2M2C0 13.20 9.70 128.40
14 i2m 2c i 13.06 14.87 193.80
15 I2m 2C2 13.00 11 .80 154.70
16 I3M 2C0 10.00 7 . 16 71 .70
17' i 3m 2c i 9.80 8 .83 84. 50
18 I3m2c2 9.90 7.90 78.40
10 Absolute

control 22.50 10.80 244.20



Appendix IV 

Correlation of yield and yield attributes

Parameters Yield

50 per cent flowering -0.92**

Number of flowers plant- * 0.81**
Number of fruits plant- * 0.95**

Setting per cent 0.89**

Fruit length 0.87**

Fruit girth 0.88**

Pod volume 0.88**

DMP 0.90**

LAI 0.77**

Chlorophy11 0.79**

HI 0.79**

100 fruit weight

111111111111[11111
* 

1
* 

1
a> 

l
o 

I l I I I I I I

R value
5 % = 0.26
1 % = 0.39

*# Significant correlation
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ABSTRACT

A pot culture study was conducted at the College of 

Agriculture, Vellayani to evaluate the lowcost techniques in 

potted vegetables and to compare the efficiency of various 

techniques for economising water use in vegetables. The 

experiment was conducted with chilli cultivar 'Jwalasakhi1 as 

test crop. The t r e a t m e n t s  i ncluded three levels of 

irrigation (Ig — 60, Ig _ 80 and 1^ — 100 per cent field

capacity), two methods of irrigation (Mj - indigenous auto

irrigator using hospital drip and Mg - pot watering) and 

three moisture conservation methods (Cq - control without any 

conservation, Cj - application of coir pith and Cg -

application of Jalasakhti), One absolute control viz., wick

irrigation was compared with other treatments. Potting 

mixture prepared by mixing sand^soil and cowdung in 1 : 1 : 1

proportion by weight was used as the rooting medium. The 

medium was low in available nitrogen, high in available 

p h o s p h o r u s  and low in a v a i l a b l e  p o t a s s i u m .  The field 

capacity and permanent wilting point were 18.4 and 7.4 per 

cent respectively. The experiment was laid out in completely 

randomised design with six replications. The results of the 

investigation are summarised below.



p lant height, branches, LAI at harvest, DMP, S : R

ratio and root dry weight at different growth stages differed 

s i g n i f i c a n t 1y w i t h  methods, levels of i r r i g a t i o n  and 

conservation methods. All these parameters were better under 

wick irrigation, 100 per cent FC and coir pith mulching.

stages and tap root length. All yield parameters like number

and hundred fruit weight were better under wick irrigation 

followed by drip irrigation. Among the moisture regimes 100 

per cent FC registered better values for all the yield 

attributes. Coir pith mulching top seeded with respect to 

these characters.

per cent FC and coir pith mulching. With respect to WUE, 

coir pith mulching followed the same pattern as yield. 

Whereas drip irrigation recorded maximum WUE and 80 per cent 

FC r e s u l t e d  in h i g h e r  W U E  c o m p a r e d  to the o t h e r  two 

irrigation regimes.

Whereas drip irrigation recorded maximum LAI at initial

of fruit girth, fruit volume

Maximum yield was obtained for wick irrigation, 100

U p t a k e  of N, P and K w ere m a x i m u m  in w i c k  

irrigation and coir pith mulching. N and K uptake were



maximum at 100 per cent FC, but P uptake was high at 80 per 

cent FC.

Under all levels of irrigation, maximum yield and 

WUE were obtained by drip irrigation and coir pith mulching. 

Coir pith mulching revealed its superiority under both 

methods of irrigation with respect to yield and WUE.

Maximum yield was. obtained at drip irrigation at 

100 per cent FC with coir pith mulching while maximum WUE was 

obtained at drip irrigation at 80 per cent FC with coir pith 
mu Iching.

Maximum profit was realised by drip irrigation at 

100 per cent FC with coir pith mulching.

With drip irrigation and coir pith mulching 20 per 

cent water can be saved without much reduction in yield.


