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SALT TOLERANCE STUDIES IN ROSES
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Response of three rose rootstocks i.e. Surkha, Lahori and Gulkandi to various

NaCl salinity levels (EC, 5, 10, 15 dSm!) was studied. Sodium and chloride contents

- of leaves increased with increasing levels of salinity in all the rootstocks, however,

the accumulation of sodium and chloride by rootstocks varied. Sprouting percentage

of buds, plants, leaf area, fresh and dry weight of leaves, number of flowers and

potassium contents decreased with an increase in salinity, The rose rootstock Surkha
proved to be more salt tolerant than the others.

INTRODUCTION

Roses are rated as sensitive to salinity
(McCalt et al, 1961). However, response of
variclies to various salinity levels varies
{Singh & Chitkara, 1983). Bernstein ef al.
(1972) found that rose growth decreased by
25 to 50% when water salinized with NaCl
and Na,SO, at electrical conductivities be-
tween 2.1 and 3.1 dSm}. Yaron et al. (1969)
studied the response of Baccara roses at
various salinity levels (0.4 Lo 7.8) and found
that stem and leaf prowth coupled with
water uptake decreased with incrcased soil
salinity. Hughes (1975) reported that salinity
damage was obvious on rose plants receiving
solution having total 48 mcl"! of salts and 6
mel’! HCO3". He also observed [all in
flowers yield. Singh {1982) observed thai
increasing salinity (EC. 2 1o 8 dSm™
resulted in reduction of rootstock growth,
the growth of scions budded on rootstocks
and leaf K* contents but increased Na* and
CI" concentrations in {eaves.

The present study was aimed (o deter-
mine the influence of salinity on roses by
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monitoring changes in morphological char-
acters and to establish an overall salt toler-
ance rating based on parameters that best
described the salt response.

MATERIALS AND METHODS

Three rose rootstocks, i.e. Surkha
(Giruss-an-teplitz), Lahori (Rosa bourbomi-
ana) and Gulkandi (Rosa demascena) were
planted in the field in March, 1988. A year
after, plants of equal age and height were
selected and transplanted into polythene
lincd earthen pots filled with 8 kg of air
dried soil previously passed through a 2 mm
sicve. Salinity levels of EC, 5, 10 and 15 dSm™!

were developed artificially with commer-
oal grade NaCl. The original scil having
EC. 2.5 dSm! was treated as the control.
Single plant per pot was used as the experi-
mental unit. Canal water used for irrigation.

Effect of different levels of salinity on
sprouting of buds, plants survival of leaves,
length of branches, leaf area, fresh and dry
weight of leaves and number of flowers were
studied, Leaf analysis for Nat, K* and CI
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was made. Average trcatment values were
compared [following Duncan’s Multiple
Rangc (DMR) test (Steel & Taorrie, 1980).

RESULTS AND DISCUSSION

Sprouting of buds decreased signifi-
cantly to 24.2% at EC, 15 dSm™! and 49.2%
at EC, 2.5 dSm"!, Rootstock Surkha gave the
maximum (54.1%) sprouting which was sig-
nificantly different from othcr rootstocks
(Table 1). At EC. 5 dSm"l, survival was
44.4% and at EC, 15 dSm’l, it was 22.2%.
Rootstock Lahori exhibited the maximum
(75%) survival while the Surkha and Gulka-
ndi differed non-significantly. As salinity in-
creased from 2.5 to 15 dSm-!, the number of
leaves decreased significantly from 37.6 to
10.4. The results arc similar to the findings
of Yaron et al. (1969). Lahori ouiclassed
other rootstocks with 25.8 number of lcaves.
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Length of branches was 15.1 cm at EC,
5dSm! and 4.5 cm at EC, 15 dSm-! after 8
months. Rootstock Surkha had the maxi-
mum growth of branches while Lahori and
Gulkandi differed non-significantly. Reduc-
tion in leaf area was observed from 16.3 cm?
at EC, 5 dSm™! to 9.5 cm? at EC, 15 dSm™!.
Rootstock Gulkandi yielded maximum (18.1
¢m?) leaf area while was minimum (9.5 cm?2)
for Lahori. Leaf fresh and dry weights de-
creased signmificantly to 0.18 and 0.05 g, re-
spectively at EC, 15 dSm*! compared (o that
at EC, 2.5 dSm"! which differed non-signilfi-
cantly with EC, 5 dSm-Y. Rootstock Surkha
gave Lhe highest values with 0.29 g fresh and
0.10 g dry weight. Fresh and dry weights ra-
tio of leaves varied non-significantly for dif-
ferent rootstocks. Number of flowers per
plant was 3.3 at EC, 5 dSm’! and 0.33 at EC,
15 dSm-!, The observation is in line with the
findings of Hughes (1975). Surkha produced

Table 2. Concentration of Na*, K* and Cl" in leaves of rose rootstocks as influenced by

levels of salinity

i
=

EC, Ionic concentration (meg™!)
(dSmY) e
Nat K* Cr
2.5 6.0 c 116.0 a 665 ¢
5 420b 101.0 a 885 ¢
10 105.0 a 66.0b 1555 b
15 1305 a 59.5b 2055 a
Roolstocks
Surkha 104.0 a 1200 a 1245NS
Lahori 555b 650b 1455NS
530¢c 700b 1165NS

Gulkandi

NS = Non-significant.

Figures bearing same letter(s) are non-significantly different.
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the maximum (4.5) number of (lowers per
plant while the Lahori did not produce any
flower.

Sodium concentration was 42 meg! at
EC. 5 dSm"! and 130.5 meg! at EC. 15
dSm! (Table 2). Rootstock Surkha had sig-
nificantly the highest Na* concentration in
leaves. Potassium concentration in leaves
decreased significantly as EC. increased,
Rootstock Surkha had the highest K* con-
centration n lecaves while the Lahori and
Gulkandi showcd non-significant  dilfer-
ences. Mean Cl- concentration in leaves in-
creased significantly from 877 meg! at EC.
5 dSm to 2055 meg! at EC. 15 dSmt.
Rootstock Lahori accumulated maximum
CF in leaves. Similar trends in accumulation
of Na*, K* and Cl" in leaves of roses have
been reported by Singh (1982).

Based on this study, Surkha was found
the most salt tolerant for sprouting percent-
age, growth of branches, fresh and dry
weight of leaves and number of flowers.
Sodium and chloride concentration in leaves
increased bul that of potassium dccreased
with increasing levels of salinity in all the
rootstocks,
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