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ABSTRACT. Four eggplant cultivars namely Black Beauty (BB), Long Pur-
ple (LP), Florida Market (FM), Egyptian White (EW) were used to test the
effect of drought on morphological and physiological traits under field con-
ditions during summer and spring seasons in 1991-92. Drought stress re-
duced plant height, leaf area, number of leaves, number of branches, stem
diameter, leaf dry weight and root dry weight during both seasons. Signific-
ant differences were observed among different eggplant cultivars in their re-
sponse to seasonal variation causing substantial effect on plant growth.
High temperature associated with drought stress during summer caused
more plant injuries than spring season. Florida Market (FM) cultivar
showed more tolerance to stress than other eggplant cultivars in most mor-
phological and physiological traits. It appears from the results that an im-
provement in eggplant cultivars could be made through breeding program.

Key Worbs: Eggplant, drought stress, plant height, dry weight, root,
shoot, stem, morphology, physiology, tolerance.

Introduction

Drought is a major factor limiting vegetable crop production in many arid and semi-
arid regions of the world. Frequent irrigation is required in order to maintain healthy
growth and high yield during the growing season. Growers in recent years have at-
tempted to develop water management practices that would minimize stress on their
crops to improve plant growth and yield (Mitchell et al., 1991). Controlled periods of
soil water deficit were imposed by increasing the intervals between irrigations for to-
mato production (Al-Jibury and May 1970). High soil moisture increased tomato
plant growth, yields and root weight of plants (Maynard et al., 1980; Sanders et al.,
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1989). However, root weight of tomato plant near the soil surface increased with in-
crease in the rate of irrigation (Bar-Yosif et al., 1980). The growth of eggplant seedl-
ings was greater with intermediate soil moisture level, whereas, the stem-root ration
was lower with low moisture level (Lou and Kato 1988). Water stress also caused re-
duction in leaf surface area, plant height, number of branches, and dry weight of
shoots and root (Bonanno and Mack 1983; Abou-Hadid et al., 1986; Daunay et al.,
1986; Tan 1988; Zhong ef al., 1989; Bray 1990). Several investigators reported a
great variability for the responses of species cultivars to water deficit (Goncharova et
al., 1982, 1983; Daunay 1986; Sun ez af., 1990). The climatic changes induced a sea-
sonal variation in most plant characteristics of aubergine (Gupta and Rao 1984; Sun
et al., 1990). ’

This study was conducted to evaluate the growth rate of different eggplant cul-
tivars under water stress and to ascertain the morphological and physiological factors
associated with eggplant cultivars in response to drought.

Materials and Methods

The pot experiment was carried out in a nursery field at the Faculty of Meteorol-
ogy, Environment and Arid Land Agriculture, King Abdulaziz University, Jeddah
during 1991-92 crop seasons.

Four eggplant cultivars namely Black Beauty (BB), Long Purple (LP), Florida
Market (FM) and Egyptian White (EW) were grown as test plants.

Seeds were planted in beat cubes in plastic flats on April 30, 1991 in a Growth
Chamber, Faculty of Meteorology, Environment and Arid Land Agriculture, at
room temperature between 22 to 25°C with a relative humidity ranging from 50 to
60% during summer season. Seedlings were transplanted into plastic pots (28 X 28
cm) containing a mixture of sand, peatmoss, and vermiculite in 1:1:1 ratio after five
weeks from date of planting.

Plants were fertilized with one tablespoon/gallon of “rapid grow” 20, 20, 20 fer-
tilizer every 21 days, after plant emergence, during the experimental period. Pes-
ticides dimethoate and malathion were sprayed on plants every 2-3 weeks. Soil pH
was 7.3, light intensity was 560 UE/M%/sec ' witha photoperiod of 13 to 14 hr, temp-
erature as day (32 to 37°C) and relative humidity (40 to 60%). There were four levels
of irrigation based on daily, day after day, every three days and every four days inter-
vals. These irrigation intervals were also treated as stress periods on plants.

A split plot design was used. Main plots were assigned to irrigation treatments and
the subplots to cultivars with three replications. Plants morphological and physiolog-
ical traits measured were plant height, leaf length, leaf width, leaf area, number of
leaves, stem diameter, and stem, root and leaf dry weight.

The same experiment was repeated in spring season of 1991. Seeds were planted
on October 3, 1991. Irrigation was applied on daily, every 4 days, every 8 days and
‘every 12 days interval for stress application on plants
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Plants were randomly distributed at the university nursery field in Jeddah. Dry
weight of leaves, stem and roots were determined at the end of experiment.

Results

The results indicate that drought reduced plant height significantly in both seasons
viz. summer and spring (Tables 1 and 2). High temperature during summer as-
sociated with drought caused more injuries to plants. Significant differences were
found in plant height among eggplant cultivars in response to drought during sum-
mer (Table 3) as well as in spring (Table 4). The plant height was maximum for
Florida Market (FM) and Long Purple (LP) cultivars during summer, whereas the
plant was maximum for LP followed by FM during spring. The performance of Black
Beauty (BB) and Egyptian White (EW) was poor during both seasons with respect to
plant height. Drought caused significant reduction in leaf area, number of leaves,
and number of branches in both seasons (Tables 1 and 2). Eggplant cultivars showed
different responses to water stress in leaf area, number of leaves, and number of
branches. Florida Market showed the largest leaf area during summer and spring
planting. Whereas LP was the second in summer and the leaf area was minimum dur-

TABLE 1. Means for the effect of water interval on different morphological and physiological traits of
eggplant cultivars grown in the King Abdulaziz University Nursery (First Experiment).

Water | Plantheight | Leafarea No. of Stem Leafdry { Stemdry | Rootdry
No. ofleaves thickness . . .
treatment {cm) (cm2) branches (cm) weight{g) | weight(g) | weight(g)

1 Day 15954 A [15041 A1 1938A 1268 A 1081 A J121.50A 12721 A |1 2698 A

2 Days 35392 A |35034 A1 2838 A (3243 A |2075AB|421.25A [22679 A |32533 A

3 Days [25313 A (24702 A] 3808A 2192A ]3074B |321.15A |32447 A ]22508 A

4 Days |44158 A [442.93 A 4558 A [4123 A [40065B [22098 A {42279 A [42294 A

LSD 20.07 27.03 5.47 1.750 0.1579 377 8.44 5.488

TABLE 2. Means for the effect of water interval on different morphological and physiological traits of
eggplant cultivars grown in the King Abdulaziz University Nursery (Second Experiment).

. Stem
Water | Plantheight | Leaf area [ leaves No. of thickness Le:af dry Stgm dry Rgol dry
treatment {cm) (cm?) branches (cm) weight (g) | weight(g) | weight(g)

1 Day |14535A [480.68A 14049 A 1812A N1112A 12555 A f12168A |11588A

4 Days |240.53AB |375.77AB | 235348 2738A |21.03B 22122 AB [216.38B  |212.36 AB

8 Days |434.87BC 27548 AB | 332.36B 4647B |3091C 31863C 131229C |33890B

12 Days |334.75BC |171.64 A | 43194 B 3643B {4091C 41657C (411.38C |44826B

LSD 4.364 8.7369 3.609 0.9989 0.063129 4.018 1.9087 43920
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ing spring. However, BB had intermediate leaf area and EW was the lowest in leaf
area. The number of leaves in BB were highest during summer and in EW during
spring. Florida Market showed good performance in summer and lowest number of
leaves during spring. Long Purple produced highest number of branches during sum-
mer and was the second in spring, while EW recorded the highest number of
branches during spring and was third in summer planting. Black Beauty ranked sec-
ond in number of branches during summer and third in spring. However, the number
of branches in FM were the lowest during during both seasons (Tables 3 and 4).

TABLE 3. Means for the effect of drought on different morphological and physiological traits of eggplant
cultivars grown in the King Abdulaziz University Nursery (First Experiment).

. Stem
Plantheight | Leafarea No. of leaves No. of thickness Leafdry Stem dry Root dry

Vadiely (cm) (cm2) branches (cm) weight(g) | weight(g) | weight(g)

1 BB 36283 A [36498A |1971A 2383A |3084A |32290A |32923A [32809A

2 LP 257.63A {24783B | 3892AB 11.77B | 2080B |121.84 A |22615A |[22486B

3IMM 14504B 11 4507BCH2713B 41448 ]11068C ]42030AB }12343AB |1 4.83B

4 EW 44267B [43283C | 4567C 31.23B | 4063C |21983B |42245B {42258

LSD 10.74 13.48 2.39 1.08 0.106 1.905 3.157 2.364

BB = Black Beauty; LP = Long Purple; FM = Florida Market; EW = Egyptian White.

TABLE 4. Means for the effect of drought on different morphological and physiological traits of eggplant
cultivars grown in the King Abdulaziz University Nursery (Second Experiment).

. Stem
Variety Plantheight | Leafarea No. of leaves No. of thickness Le.afdry Stfm dry Rqotdry
* (cm) (cm2) branches (cm) weight(g) | weight(g) | weight(g)

1 BB 24286 A | 389.82A |437.14A 4824A 141124 42377TA [31693A |31455A

2LP 33943B |1 7998B [ 13669 A 2795A 1 1098A 3232TA [41519A {41131B

3FM 43925B | 477.75B | 23598 A 1703B |309B 12237A | 21492A | 11097B

4 EW 13396C | 25.01C | 330328 3518C | 20928 21256B | 11469A |2 8.06C

LSD 2.445 8.007 2.442 0.825 0.0532 278 21835 2.0339

Drought reduced stem diameter of all eggplant cultivars and the response of
eggplant cultivars to drought was variable (Table 3 and 4). Drought also reduced the
dry weight of leaves, stem and roots during both seasons. The treatment differences
were significant during spring and non-significant during summer. Eggplant cultivars
were variable in their tolerance to water stress during both seasons, for leaf dry
weight, stem dry weight and root dry weight. Florida Market showed the best perfor-
mance during both seasons for dry weight of leaf, stem and root. However, FM was
the second in leaf dry weight during spring. Egyptian White was the best in leaf dry
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weight during spring and third during summer. However, EW showed good perfor-
mance during spring and poor performance in summer. Black Beauty was inter-
mediate in performance in summer. Black Beauty was intermediate in performance
among all other cultivars during both seasons with respect to leaf, stem and root dry
weight (Tables 3 and 4).

Discussion

Drought reduced plant height, leaf area, number of leaves, and number of
branches of all eggplant cultivars during both seasons viz., summer and spring. The
results obtained were in agreement with the findings of Bonanno -and Mack (1983);
Abou-Hadid et al. (1986); Tan (1988); Zhong et al. (1989), and Bray (1990). Daunay
et al. (1986) stated that drought caused reduction in leaf area, plant height, number
of branches and dry weight of shoots and roots. However, the response of eggplant
cultivars to water stress was variable. These results were similar to those found by
Goncharova et al. (1982, 1983); Daunay et al. (1986) and Sun et al. (1990). They re-
ported differential responses of species cultivars to water stress. These differences
were possibly due to the difference in genotypes.

Heat associated with water stress during summer caused more injuries to plants.
Drought stress caused reduction in stem thickness of eggplant cultivars and produced
weaker plants. The results also indicated that drought reduced the leaf, stem, and
root dry weight. The results were comparable with the findings of Bar-Yosef et al.
(1980); Maynard et al. (1980); Lou and Kato (1988) and Sanders et al. (1989). They
reported increases in plant growth parameters with increase in soil moisture.

The analysis of data of this study indicates that water stress, when associated with
stress, caused severe injuries to plants and the eggplant cultivars varied in their toler-
ance to drought stress. Animprovement can be made through a good breeding prog-
ram and further study of other plant characteristics under extreme conditions in an
arid environment.
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