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Abstract: Olive (Olea europaea L. ) is one of the four famous woody oil species across the world with im-
portant nutritional and pharmaceutical values. In order to reveal the relationship between drought resist-
ance and photosynthesis characteristics, we conducted pot experiments to investigate the effect of drought
stress on the photosynthetic characteristics of seven introduced olive varieties including Picholine, Picual,
Manzanillo, Koroneiki, Frantoio, Arbequina and Coratina, which had been filtered the suitable for growth

in the semi-arid region of the Southwest of Sichuan Province. The results showed that; (1) the leaf rela-
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tive water content (LRWC) of all the tested olive varieties was significantly reduced with the intensifica-
tion of the degree of drought stress (P<C0. 05); At the later period of stress (25 days), the cultivars
showed different levels of wilting symptom compared to control. Among them, Coratina showed the high-
est water loss rate while Manzanillo slightly affected, indicting the Manzanillo leaves exhibited a higher
water retaining capacity compared to other cultivars under drought stress. (2) The concentrations of pho-
tosynthetic pigment in all the tested olive varieties were significantly decreased with the increasing duration
of drought stress (P<C0.05), which was mainly resulted from the rapid degradation of chlorophyll than bi-
osynthesis; the Chla and Chlb contents in Arbequina, as well as Car content in Picholine were significantly
declined after 25 d drought stress (P<Z0.05), while the Chla content of Manzanillo was not decreased ob-
viously (P>0.05). (3) The photosynthetic parameters of the cultivars varied in response to drought
stress. Net photosynthetic rate (P,), transpiration rate (T,), stomatal conductance (G,) and intercellular
CO, concentration (C;) in leaves decreased, while the water use efficiency (WUE ) increased with the
drought. In addition, the drop of P,, T, and C; of Frantoio and G, of Picholine were higher than those of
other varieties, while slightly decreased in P,, G, and C; and sharply increased in WUE was observed in
Manzanillo. Our research showed that under the persistent drought stress the olive seedling leaves were
substantial loss of water and the photosynthetic pigment structure was destroyed and decomposed, as well
as stomatals closed and photosynthesis decreased. Among the tested olive varieties, Manzanillo shows ex-
cellent adaptability to drought stress and is suitable for planting in the semi-arid region of the Southwest of
Sichuan Province.
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Table 1  Change of leaf relative water content of different olive varieties under drought stress

foe i il FIXF £ K Relative water content/ %

Code Variety 0 d(CK) 5d 10 d 15 d 20 d 25 d
1 JFZHI A Picholine 89.141.21aA 85.08+0.7abB  79.03£0.87bC 70.7641.39bcD 56.01£0.67cE  50.6140. 85dF
il J2 KR Picual 89.334+1.06aA 85.91+1.03aB 80.23+1.02abC 72.04+1.33bD 56. 364 1. 4cE 50.240. 93dF
il /NS Manzanillo 87,84 1. labA 80.8240.65dB  77.1440.45cC  74.68+0.25aD  69.42+0.94aE 65.39+0.93aF
I\ i ¥& Frantoio 89.2940. 9aA 83.1440.76cB  81.9240.83aB  75.96+1.42aC 66.98+1.28bD 61.52+1.23bE
Vv 5% 3K Koroneiki  82.0341.36cA  75.9340.27eB 72.014+1.3dC 69.4140.85cD  66.87+1.58bE  55.18=+0. 64cF
Vi H IR Arbequina 86.314+1.96bA 83.67+1.69bcB 80.4540.79abC 76.124+1.19aD  69.1840.98aE 60.19+0. 65bF
I B Coratina  89.05+1.06aA  79.76+1.2dB  70.64+1.44dC  64.140.96dD  55.34+1.18cE  48.27-+0. 86¢F

TR P —FUR NG FREFR S AL BAE 0. 05 /K BAF7E 3 22 5% . M FAT AR KRS TR FRR 45 AL BUAE 0. 05 /K b Ar 7 25 22 57

Note: The different lowercase letters indicate the significant differences among different varieties within the same time at 0. 05 level. While
g g

the different capital letters indicate the significant differences among different treatments within the same variety at 0. 05 level
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Fig. 2 Effects of drought stress on the photosynthetic parameters of different olive varieties
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