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The effect of salinity on physiological aspects of some grafted-pear rootstocks
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ABSTRACT

In order to determine the effect of different levels of salinity (EC=1.6, 3.2, 4 and 0.8 dS/m as control) using sodium
chloride on physiological parameters and also some growth indices in the three grafted-pear rootstocks (OHF69,
pyrodwarf and one seedling rootstock) in grafting with Daregazi, Louise Bonne and William Duchesse scions, a pot
experiment was carried out as factorial arrangement based on randomized complete block design with three
replications in Horticulture research station of Kamalabad/Karaj in spring of 2015. In the present work, different
indices of susceptibility and tolerance for all studied parameters were identified and also rank mean (Rn) and standard
deviation of ranks (SDR) of all mentioned parameters were measured. Results of this study showed that among all
studied parameters the reduction of chlorophyll or SPAD value (20% reduction in saline conditions) was higher than
other parameters. Among all grafted-pear rootstocks, seedling rootstock in grafting with Louise bonne showed
comparative advantage in terms of length, diameter, FV/FM and the amount of chlorophyll or SPAD value compared
to other grafted-pear rootstocks. Also, pyrodwarf rootstock in grafting with Louise bonne showed in saline
conditions, further reducing the parameters of length, diameter, leaf area, Fv/Fm and chlorophyll or SPAD value
compared to other grafted-pear rootstocks. In the present work, seedling rootstock in grafting with Louise Bonne was
identified as the most salt tolerant between studied grafted-pear rootstocks, while pyrodwarf rootstock in grafting
with Louise Bonne as the most sensitive.
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Table 1. The results of analysis variance for physiological, growth indices parameters in leaf of studied grafted-pear
rootstocks under different levels of salinity

Chlorophyll

fluorescence parameters SPAD- Leaf surface Shoot diameter Shoot length
sov df P Value ,
FO FM FV/IFM cm mm cm

Scion (a) 2 13723.88™ 482794.70" 0.0127 284.76" 288.53" 279.34" 15044.127
Rootstock (b)) 2 512.59" 259705.65" 0.006™ 509.76" 421.09" 237.93" 17884.08™
Salinity (c) 4 1337.26™ 110737.29" 0.002™ 76.59" 73.18™ 4.06™ 981.43"™
a*bh 4 16835.61™ 213869.72" 0.017" 325317 140.12" 168.44™ 5938.68™
a*c 8 2158.10™ 145175.37" 0.007" 193.09” 63.63™ 39.94™ 2192.32™
b*c 8 8105.78™ 70395.65™ 0.003™ 122.711" 50.82" 16.62™ 1062.73"
a*b*c 16 12086.35™ 252538.18"™ 0.007" 18455 63.65" 15.15" 1281.46™
CV (%) 6.88 8.04 2.16 6.01 60.91 12.73 14.11

ol 5SS 3051 Bl (aoy0 O Jlai gl j0) S0 sixe (gLel glas Bacas)lis S iie jué By sdigm U ,2 40 5 g ,2 50
ns, *, **: non-significant and significant at 5 and 1 percent levels of probabilities, respectively.
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Table 2. Mean comparison for grafted pear rootstocks under different levels of salinity using Duncan's multiple range
test method

Salinity Shoot length Shoot diameter Leaf-surface Chiorophyll
treatment (cm) (mm) (cm) fluorescence parameters SPAD-Value
FO FM FVIFM
Daregazi*seedling
0.8 93b 10.85ha 11.47b 410a 1708b 0.758a 42.2a
1.6 112a 11.85a 11.47b 410a 1707b 0.758a 42.2a
24 107ba 9.9b 9.40c 481a 1938a 0.751a 40.7ba
3.2 113a 11.85a 10.95b 432a 1612c 0.732a 40.40b
4 104ba 11.7a 12.95a 438a 1498d 0.707a 38.30c
Daregazi*OHF69
0.8 84.67b 14.675a 8.86a 429c 1459¢ 0.705ba 45.18b
1.6 110.13ba 16.24a 15.89a 492.5a 1691ba 0.708ba 47.85ba
24 135a 19.15a 13.6a 483ba 1609.5b 0:700b 49.85a
3.2 107ba 18a 18.59a 462bac 1708ba 0.73a 47.00ba
4 124a 19.65a 14.625a 452bc 1740a 0.74a 46.95ba
Daregazi*pyrodwarf
0.8 83b 10.6b 7.3c 348e 1605d 0.778b 46.9a
1.6 83b 10.6b 9.1a 433a 1801a 0.756¢ 47a
24 105a 13.4a 5.5d 362d 1638c 0.778b 40b
3.2 20d 5.3d 7.5b 408b 1905a 0.785a 47.3a
4 45¢c 6.2c 5.3e 371c 1389e 0.732d 32.6¢
Louise Bonne*seedling
0.8 93a 11.38a 20.82a 381.5b 1282b 0.702bc 38.25¢
1.6 72.33a 12.1a 14.69ba 408.33b 1709a 0.76ba 53.05a
24 104a 12.7a 14.67ba 328.67b 1700.33a 0.77a 48.33ba
3.2 98.67a 9.93a 11.4b 426.5b 1715.5a 0.751ba 41.65bc
4 100a 10.5a 12.24ba 542a 1719a 0.681c 45.7bac
Louise Bonne*OHF69
0.8 117.67a 17.43a 19.64a 346bc 1459ba 0.76a 38.13ba
1.6 115.67a 17.13a 14.69a 434.5a 1604a 0.73ba 36.15b
24 107.67a 16.27a 14.67a 392.67ba 1497.33ba 0.74ba 43.90ba
3.2 116a 18.65a 11.4a 325¢ 1063ba 0.74ba 46.7a
4 98.67a 15.73a 38.85a 413.67a 933.67b 0.70b 46.07a
Louise Bonne*pyrodwarf

0.8 94a 14.55a 17.84a 399c 1636.5b 0.756a 45a
1.6 35¢c 9.6c 5.63d 413b 1138e 0.637d 10.28e
24 70b 10.7b 10.05b 582a 1302c 0.552e 30.4c
3.2 6.8b 9.5¢ 10.5b 392d 1983a 0.752b 24d

4 31c 5.6d 7.25¢ 326e 1172d 0.721c 42.5b

William Duchesse*Seedling
0.8 98b 10.3c 14b 408a 1513c 0.69d 42c
1.6 98b 10.3c 12.25¢ 404b 1498d 0.688d 37.4d
24 56¢ 6.10b 9.75d 400c 1437e 0.755¢ 36.5e
3.2 104a 14.30a 9.1d 337e 1633b 0.78a 43.9b
4 98b 13.7b 24.93a 367d 1991a 0.769b 46.4a
William Duchesse*OHF69
0.8 98B 13.70B 9.14b 351.5d 1530.5¢ 0.77c 45.21a
16 34B 4.93D 5.35¢c 319 1475d 0.773b 45.2a
24 51A 6.10B 11.8a 427a 1618b 0.848a 32.8ch
3.2 52A 5.3CD 11.3a 420b 1804a 0.767d 40.3b
4 35B 9.70a 5.3c 410c 1793a 0.771cb 31.7c
William Duchesse*pyrodwarf

0.8 30c 7.95¢c 8.7b 303e 982e 0.691c 45.6b
1.6 35ch 4.3d 7.2d 422c 1846a 0.732b 48.4a
24 44h 4.1d 9.37a 472a 1482b 0.771a 26.4d
3.2 111a 13.50a 8.45¢c 441b 1126d 0.681c 25.1e
4 27¢c 9.80b 8.51c 407d 1480c 0.757ba 41.2c

ol S5 503 L p (oy0 O Lol gl 10) o dire (5lel glis Baims)lis 5 i puf By (sdigm U 12 40 9 gt 2 50
Means with different alphabets indicate significant difference between different levels of salinity for each grafted pear rootstock by Duncan’s multiple
range tests at p< 0.05.
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Figure 1. Linear regression equation between salt treatment and FVV/FM in leaf of Daregazi x seeding
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Figure 2. Linear regression equation between salt treatment and FV/FM in leaf of Louise Bonne x OHF69
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Figure 3. Mean comparison of mean rank and standard deviation of all studied parameters by using Duncan's multiple
range tests
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