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Evaluation of different tomato (Lycopersicon esculentumMill.) linesfor
drought tolerance
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ABSTRACT

A trial to evaluate drought tolerance lines in tomato revealed that maximum plant height (98 cm), more number of primary branches
(9), more number of flowering clusters (31.81), maximum number of fruits per plant (54.01), highest total yield per plant (2.499 kg),
minimum RWC (45.09 %) and maximum WSD (54.91 %), minimum chlorophyll content (1.01 mg/g), minimum soil moisture (24.31
%), maximum root length (49.03 cm) was recorded in Selection-14. Hence, selection-14 is superior than remaining selections and
checks in respect of drought tolerance and yield also. This variety is suitable under rainfed conditions.
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INTRODUCTION

Tomato (Lycopersicon esculentumMill.) isthemost
important vegetable grown world wide under field and
controlled condition. It is adaptable to wide range of
growing condition. In Indiait is grown over ailmost all
parts of the country. Under Maharashtra condition,
particularly Marathwada the main season of tomato
cultivation is Rabi. Now a days tomatoes are seenin the
market throughout the year due to cultivation under
controlled climatic condition. Cultivated tomatoesissaid
to be native of tropical America.

Fromtropical Americait spread to other parts of the
world in 16" century and became popular in Indiawithin
thelast six decades. Tomato plantsare herbaceous annual
and sexually propagated. Growth habit both determinate
and indeterminate and branching pattern is sympodial.
Tomato fruits can be utilized in many ways. It is cooked
as vegetabl e alone or mixed with potato and brinjal. It is
popular in fresh form as Salad and also in the processed
form as juice, puree ketchups, pickles and many other
products. Tomato requiresfrequent irrigation but in certain
areas where derth of irrigation water occurs and under
such condition drought tolerant varieties are the best
alternatives. Therefore, the present investigation was
carried out to eval uate drought tolerant linesin tomato.

MATERIALSAND METHODS

A field trial was carried out at Research Farm of
Department of Horticulture, Marathwada Agricultural
University, Parbhani. The experiment was laid out in
Randomized Block Design with ninetreatmentsand three
replications. Thirty days old healthy seedlings were
transplanted on one side of ridge at spacing of 60 cm X

60 cm. The fertilizers nitrogen, phosphorus and potash
wereapplied @ 100:50:50 kg/hain theformof urea, single
super phosphate and muriate of potash, respectively.
Nitrogen was applied in two doses. Half of nitrogen and
full dose of P,O, and K,O were applied one day before
transplanting. Remaining half dose of nitrogen wasapplied
one month after transplanting. The treatment details are
asfollows.

Sr. No.  Symboals Treatments

1. T, Selection-1

2. T, Selection-4

3. Ts Selection-5

4, T, Selection-7

5. Ts Selesction-12

6. Te Selection-13

7. T, Selection-14

8. Tsg Devgiri (check)
9. Ty Pusa Ruby (check)

RESULTS AND DISCUSSION

Datapresented in Table 1 revealed that significantly
maximum height (98 cm) was produced by Selection-14
than rest of al selections and varieties, however, it was
at par with Selection-13, Selection-7 and check Devgiri.
At 105 DAT, Selection-14 produced significantly more
number of primary branches per plant (9) than check
Devgiri and Pusa Ruby. Prasad and Singh (1990)
observed that the variety Pusa Ruby produced more
number of primary branches per plant (14.80), whereas,
Punjab Chhuhara produced significantly less number of
primary branches (11.61).

Satyanarayan and Reddy (1986) reported more
number of primary branches in variety Sioux (23.8)
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followed by Pusa Ruby (19.90).

It was noticed that Selection-14 produced |29 828888 muw
significantly more number of flowering clusters per plant MBS | SR ST E SR ¥R 8¢
(31.81) than check Devgiri, Pusa Ruby and rest of all
selections, however, it wasat par with Selection-13. The
results observed in the present findings arein agreement = %,; g Yo" ea8
withtheresults obtained by Ranaand K alloo (1989). They Eidi- - - R
reported the highest number of flowering clusters per plant 2
in drought tolerant varieties of tomato (Selection-28, Rin
and EC 130042) as compared to less tolerant lines (KS E—-E = G iR
43,KS54, KS 35 and Selection-5). il

Among the various treatments, T, (Selection-14) % 8= B y
produced maximum number of fruits per plant (54.01) 2
followed by Selection-4. Minimum number of fruits per & S
plant was observed in check Devgiri (32.3) followed by S SR8 5RBX33 83 5
Pusa Ruby (52.02). The differences in number of fruits 2 |F® @ RIALT < E
per plant are obvious since the genetic make up of the 2
selectionsisdifferent. Theyield of plant isdirectly related O~ |8 28228229200 k-
with height and number of primary branches. In the 59\« E 2T LY B < Qf
present investigation, significantly more height and 2
primary branches were observed in Selection-14. 2z 5 =
Therefore, Selection-14 recorded highest yield. Prasad ~EP| 822288888
and Singh (1990) reported highest number of fruits per E?&H i lilileel b il i lils
plant in Punjab Chhuharafollowed by H.S. 101. g

The observations recorded in respect of total yield Y %
per plant clearly indicated (Table 1) that Selection-14 3 ég T 8228288z 5 g u9xgls
produced significantly highest total yield per plant (2.499 ES2 |2 0 Q0% T Q0 a9z
kg) followed by Selection-4 (2.356 kg) and Pusa Ruby 2= 2
(2.253 kg). The significantly lowest total yield per plant =
was recorded in Selection-5 (1.616) followed by “Eén o (RERR R AN RN ) R T
Selection-12 (1.756). Yield differences in various ERRCN| IR I - e A S
sel ections are obvious on account of differencesin parents gg% A s W Y| e ~
used in devel oping these selections. Babu (1980) observed
yield differences in the accession LE 573, LE 763 and _

PKM 1 under moisture stress condition are in agreement E;i; JRLRUNLN LRI AIRIRLE YN
with the present findings. BloEs0 222223252383

Sel ection-14 showed minimum RWC (45.09 %) and £ Bl i
maximum WSD (54.91 %) which was at par with gn 15
Selection-13, whereas the highest RWC and | owest WSD - I
was found in Selection-12 (69.24 and 30.76 %). The B B2, | am oo s e 0 B E oD
decrease in RWC may be due to lower moisture [ T25 |2 d v 3 F o 22 3 2 5
availability insoil. Lower RWCistheindicationfor drought E =3
tolerance capacity of the selection. Thakur (1991) studied = éﬁ
effect of water stress on RWC in tomato and found that E T S 5
RWC declined with increased stress duration. He W |z 1 % % : 1 222 gZ
reported minimum RWC in Yeshwant A2 (44 %). SRR EEEEE

Data recorded in respect of chlorophyli contentin = | £ |2 2 23 3 3 3 2 2 * 2|
theleavesreveal ed that minimum chlorophyll content was < = SELAL LG U LA |
found in Selection-14 (1.01 mg/g) which was|ower than — f
check Devgiri, PusaRuby and significantly remaining al f:‘ & >
selections, however, it was at par with Selection-13. l CZ |~ e Fd e N KA =
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Maximum amount of chlorophyll content was found in
Selection-12 (1.38 mg/g). Decrease in the chlorophyll
content may be due to enzymatic activities affected by
moisture stress. Anchanam (1984) reported the stress
tolerance superiority of tomato cv. LE 573 than cvs. CO
1, CO 2 by recording the lowest chlorophyll content in
cv. LE573.

It wasfound that significantly minimum soil moisture
was noticed by Selection-14 (24.31 %) and was at par
with Selection-13, check Devgiri and was significantly
lower than check Pusa Ruby and rest of all selections.
Highest per cent of available soil moisturewasnoticedin
Selection-12 (53.33 %). Minimum availability of soil
moi sture indicates maximum capacity of Selection-14 of
utilizing available soil moisture around root zone. This
proves the capacity of variety to face better for drought
/ moisture stress condition.

Rao and Padama (1991) reported that the variety
Marutham and Arkavikas recorded the highest yield at
low soil moisture, indicating that they are stresstolerance.

FromTable 1 itisclear that Selection-14 produced
significantly maximum root length (49.03 cm) followed
by Selection-13 (45.98 cm) and check Devgiri (41.06 cm),
whereas minimum length of root wasfound in Selection-
4 (35.42 cm). Maximum root length in Selection-14
indicated that the variety had maximum capacity to uptake
water from deeper soil layer. Thisproves drought resistant
character of the variety.

Thisisinaccordance with the findings of Ranaand
Kalloo (1989) who reported the maximum root length in
the drought tolerant tomato linesviz., Selection-28, Rin,
L. cheesmanii and EC 130042 as compared to drought
susceptiblelines (KS 43, KS54 and KS 35).
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Jain et al. (1995) studied twelve different irrigation
treatments on a summer tomato cultivar Pant Vihar and
observed that the plant receiving the lowest number of
irrigations, devel oped vigour and maximum root length.
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