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Table 1. Analysis of variance of genotype and salinity effects on some biochemical and physiological characteristics of pepper plant.

Ccv Error AxB Salinity (B) Genotype (A) Source of variation (SOV)

13.55 0.67 235" 74.02*" 3.38" Leaf dry weight

14.10 38.64 128.96™ 3695.96™ 246.05™ Leaf fresh weight

13.42 0.05 0.43* 10.34™ 1.05* Root dry weight

13.96 4.75 35.40" 682.90"" 91.64™ Root fresh weight qﬁ
7.18 0.00 0.01™ 0.16™ 0.02" Proline %
9.15 0.32 1.65™ 11.34™ 0.66" Carotenoid %
7.21 4.42 49.73™ 50.00™ 35.86™ Total chlorophyll =
13.70 1.23 8.42™ 11.64™ 9.62" Chlorophyll b

7.94 2.84 19.48™ 25.65™ 10.75™ Chlorophyll a

80 27 3 9 df

Sl Ll gme e 970 5 C]a.w 23 sl g SlediasOlil O 5 ans s ks

** * and ns, indicate a significant effect at 1 and 5% and non-significant, respectively.
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Table 2. Mean comparison of the effect of different levels of salinity on some biochemical and physiological characteristics of pepper plant.

75 50 25 0 Salinity level (mM)

4.18P 5.51¢ 6.468 7.94A Leaf dry weight (g per plant)
31.93¢ 41.528 44168  58.764 Leaf fresh weight (g per plant)
1.09P 1.49¢ 1.878 2.534 Root dry weight (g per plant)
10.18P 13.93¢ 16398 22224 Root fresh weight (g per plant)
0.24P 0.16¢ 0.108 0.084 Proline (pmol g'- FW)
5.65¢ 5.71¢ 6.328 6.964 Carotenoid (mg g! FW)
27.92B 28.168 30.244 30304 Total chlorophyll (mg g'! FW)
7.58¢ 7.64¢ 8.288 8.914 Chlorophyll b (mg g' FW)
20.308 20.498 21.964  22.194 Chlorophyll a (mg g'! FW)

LEL ad (< 0/00) Sls pae B (glls (SSls laals dor el (B, 4 sy a5 S rie Uiy o Lol

Numbers with common letters in each row are not significantly different (p < 0.05) by Duncan's multiple range test.

Jil oS il glac s 55 53 S35 alerdn Slio S Sle amlis ¥ g

Table 3. Mean comparison of some biochemical and physiological characteristics in different genotypes of pepper plants.

Ghale-jigh ~ Maragheh Shahrekord lordegan Tabriz Minab Orumiyeh Sabzevar Chaharmahal Baneh Characteristic
Genotype
20535 23317 20.905¢ 19.98°  20.58%¢  21.81® 21728 20.575¢ 21340 21.61° Chlorophyll a
(mg g FW)
7.538 9.72% 8.15" 7258 727%  8.18% 9.6l 8.16% 7.568 7.588 Chlorophyll b
(mg g FW)
27.86E 32724 2886°F  27.04°  27.65°F  20.785C 31324 28 .54CDE 287I0E 29.0gP Tﬁ;g?;’g};y“
5.988 657 628 5035 6.14%B 6534 6094 6.08%8 6.0848 5918 Carotenoid
(mg ' FW)
0.2274 0.2118 0.116° 0.0955  0.120°  0.136°  0.142€ 0.144¢ 0.120° 0.142¢ Proline
(smol ' FW)
14.248 14.968 11.62¢ 1059 13.74® 1863  18.75 19.214 18.80% 15108 Rootfresh weight
(g pet plant)
1.42° 1.898 1.497F 1165 1.63®  1.96*® 1825 2,004 2114 gosc  Rootdry weight
(g pet plant)
45.7745C 50,624 35.88°  40.48°F  3900PF  48.03MB 43388 4558AEC 43.66%0  4gosee  Leaffrosh weight
(g pet plant)
57850 6944 5.13P 548D 608%C  6224BC 653 5.89°C 6.03% 31w Leafdryweight
(g per plant)

LEL ad (< 0/00) Sls pae B (glls (SCls laals dor el (B, 4 sy a5 S rie Uiy o Lol

Numbers with common letters in each row are not significantly different (p < 0.05) by Duncan's multiple range test.
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Table 4. Analysis of variance of the effects of genotype and salinity on some agronomic characteristics of pepper plant.
Mean squares

Source of variation df Fruit diameter Fruit length ~ Dry weight of fruit Number of fruits
(SOV) per plant per plant per plant per plant
Genotype (A) 9 130.84™ 20.79* 7101.84™ 2298.04**
Salinity (B) 3 134.51* 20.02** 1496.10™ 15787.34%%*
AxB 27 25.67" 2.23" 683.12"" 309.55%*
Error 80 4.68 1.12 67.97 3489.33
CV 11.18 14.09 14.80 13.94

ol Sl e e 570 5 ch“):)\:w;lgm:gui%; NS g e

** * and ns, indicate a significant effect at 1 and 5% and non-significant respectively.

S oS Sa g5 ST e Sius g op il sh b Sbe aulis O Jgu

Table 5. Mean comparison of the effect of different salinity levels on some agronomic characteristics of pepper plant.

Salinity level Fruit diameter Fruit length Dry weight of fruit Number of
(mM) per plant (mm)  per plant (cm) (g per plant) fruits per plant
0 21.644 8.27A 61.044 74.104
25 20.664 8.124 60.104B 56.708
50 17.988 7.068 55.998 37.23¢
75 17.048 6.608 45.63° 21.40°¢

A3l pod (P <o/00) Sls pms M glyls STl (glasls Lo Osa3l Do) 4 Ot 5 S uie Gy > Loslael
Numbers with common letters in each column are not significantly different (p < 0.05) by Duncan's multiple range test.
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Table 6. Mean comparisons of some agronomic traits in different genotypes of pepper plant.

Characteristic Fruit diameter Fruit length Dry weight of fruit Number of fruits
Genotype per plant (mm) per plant (cm) (g per plant) per plant
Baneh 23.274B 9.79% 43.528F 28.83F
Chaharmahal 24.394 9.1148 38.38FG 23.006
Sabzevar 20.04¢ 6.25FF 64.75¢ 44.83P
Orumiyeh 18.39¢P 7.12EP 88.158 52.00¢
Minab 18.54¢P 8.02¢P 107.784 37.00F
Tabriz 13.82F 7.60¢P 38.77%¢ 66.164
lordegan 22.34B 6.11F 46.48PF 53.33¢
Shahrekord 16.00F 7.09PE 42 49EF 55.08¢
Maragheh 16.92PF 8.268C 52.75P 60.508
Ghale-jigh 20.05¢ 5.70F 33.89¢ 52.83¢

LB ped (p<e/e0) Hls pae BV gl STl Lgl«;.al:,\;p_'-ojﬁﬂuij)@ojmﬁ)a S pha by > L oslael

Numbers with common letters in each column are not significantly different (p < 0.05) by Duncan's multiple range test.
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Abstract

In dry and semi-arid areas, water and soil salinity can limit crop production. Evaluation of plants salt tolerance to grow
in saline areas is, therefore, important. To investigate the effects of salinity on ten different pepper genotypes, a factorial
experiment based on a completely randomized design was carried out with three replications at Lorestan University
Greenhouse, in 2014. The first factor was salinity treatment using sodium chloride (NaCl) at four levels of zero, 25, 50
and 75 mmol per liter (mM); the second one consisted of 10 different genotypes of Chili pepper (including Bane,
Mabhal, Sabzevar, Urmia, Minab, Tabriz, Lordegan, Branch, Maragheh and Ghale-jigh). Statistical analysis indicated
that the characteristics of chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, fresh and dry weights of root and
leaf dry weight were significantly reduced with increasing salinity level. Therefore, all studied traits in the 75 mM
salinity level had experienced the most decrease, as compared to the control. The results also showed that only the
amount of proline was increased with raising salinity, so the least amount of proline belonged to the control treatment,
while the highest one was observed for 75 mM treatment.

Keywords: Pepper, Proline, Sodium chloride, Stress.

Background and Objective: Plant growth and yield in many parts of the world are limited by numerous biotic and
abiotic environmental stresses. Among the abiotic stresses, salinity stress causes extensive damage to agricultural
products. It is estimated that about seven percent of the world's agricultural land is affected by salinity. Besides, the
salinity increase is estimated to cause the loss of 50 percent of the arable lands by the middle of the 21% century (2, 5).
Rezaei et al. (4), in Isfahan, reported that 50 mM concentration of sodium chloride had a negative effect on the pepper
stem and fresh root weight, root volume, length and diameter, chlorophyll content and the number of leaves per plant.
Further efforts have been made to find criteria that could be used effectively in selecting tolerant or resistant genotypes.
The use of plant diversity to select the desired traits in stress conditions is one of the effective ways to identify these
traits. In the present study, some agronomic, biochemical and physiological characteristics of 10 chili genotypes under
the influence of salinity stress were investigated.

Methods: This study was performed in greenhouse conditions, to investigate the effect of salinity stress caused by
sodium chloride on some biochemical (including chlorophyll a, chlorophyll b, total chlorophyll, carotenoids and
proline) and physiological (including fresh and dry weights of root and fresh and dry weights of leaves) parameters.
Agronomic traits (number of fruits, fruit dry weight, and fruit length and diameter) of 10 pepper genotypes were
analyzed based on a factorial design with three replications. Factor A of salinity treatment consisted of using NaCl at
four levels (zero, 25, 50 and 75 mmol per liter (mM), which were equivalent to 1, 3.9, 6.8 and 9.8 dS m™). Factor B
included 10 genotypes of pepper (i.e., Sabzevar, Urmia, Minab, Tabriz, Chaharmahal, Lordegan, Shahrekord, Baneh,
Maragheh and Ghale-jigh). Lichtenthaler (3) method was used to measure the amounts of chlorophyll a, chlorophyll b, total
chlorophyll and carotenoids. Bates et al. (1) method was used to measure the amount of proline as well.
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Results: Statistical analysis indicated that the chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, fresh and dry
weights of root and leaf dry weight were significantly reduced with increasing salinity level. Therefore, all studied traits
in the 75 mM salinity level had experienced the most decrease, as compared to the control. The results also showed that
only the amount of proline was increased with raising salinity, so the least amount of proline belonged to the control
treatment, while the highest one was observed for 75 mM treatment. It seems that these genotypes do not have high
salinity resistance; so, they can have economic function only in the soils with low salinity.

Conclusions: With increasing salinity, a significant reduction in measured traits (except proline) was obtained. Hence,
it seems that these genotypes do not have high resistance to salinity and will be economically viable only in soils with
low salinity. However, it can be said that among the studied genotypes, Tabriz genotype had better resistance to salinity
than other genotypes because in average salinity, the percentage of yield reduction (fruit dry weight and number of
fruits) was lower than other genotypes.
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