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Changes in growth and photosynthetic and other physiological
characteristics of two pomegranate cultivars under drought condition
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Abstract: Using pomegranate cultivars, Zhongnonghong and Tunisia, as the research objects planted in the
artificially controlled water environment, we studied the changes in growth parameters, photosynthetic parameters,
membrane lipid peroxidation, protective enzyme activities, and content of osmotic adjustment substance in the two
cultivars under drought condition. The results showed that, with the natural decline of relative water content of soil ,
the dry matter accumulation rate, relative conductivity, leaf MDA content and proline content of two pomegranate
cultivars demonstrated a rising trend but the photosynthetic rate ( Pn) decreased. The transpiration rate ( Tr),
stomatal conductance ( Gs), catalase (CAT) activity, and soluble sugar content decreased following an initial in-
crease. However, the root-shoot ratio, water use efficiency ( WUE) , intercellular CO, concentration ( Ci) , super-
oxide dismutase (SOD) activity, peroxidase (POD) activity, and soluble protein content had inconsistent trend.

When relative water content of soil decreased from 70% to 30% , the relative conductivity of leaf cells of two pome-
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granate cultivars was not significantly impacted, but the Pn in both of the cultivars was decreased from 17.117 pmol
-m™ + s and 15.783 wmol + m™ - 57" 10 4.583 pumol - m™* + ™' and 5.033 wmol - m™> - s, respectively while
the soluble sugar content of two pomegranate cultivars reached the highest value, 7.052% and 7.414% in
Zhongnonghong and Tunisia, respectively. With continuous decrease in relative water content of soil below 30%,
the Pn, Tr, WUE, Gs, and soluble sugar content of two pomegranate cultivars were significantly decreased, but
there were a rising trend on the dry matter accumulation rate, Ci, relative leaf cell conductivity, SOD activity, sol-
uble protein, and free proline content. In conclusion, under natural drought conditions, two studied pomegranate

cultivars seedlings could maintain the normal growth when relative water content of soil is above 30% , however, if

the relative water content of soil drops below 30% , these two pomegranate cultivars are likely to suffer serious injury

or unrecoverable loss.
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Fig.2 Changes of dry matter accumulation rate of two pomegranate cultivars under natural drought
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Fig.3  Changes of root-shoot ratio of two pomegranate cultivars under natural drought
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Table 1 Changes of photosynthetic parameters of two pomegranate cultivars under natural drought

AR KR %

Fh Rl AR . MR Pn R Tr KA FI R WUE SHFE Gs Jala] CO,MREE Ci
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Note: The different letters in same columns indicated that there were significant differences between different soil relative water content at P<0.05 level.
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Fig.4 Changes of leaf cell relative conductivity of two pomegranate cultivars under natural drought
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Fig.5 Changes of MDA content of two pomegranate cultivars under natural drought
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Fig.6  Changes of SOD activity of two pomegranate cultivars under natural drought
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Table 2 Changes of osmotic adjustment substance content of two pomegranate cultivars under natural drought
i R 44 B AR B K i % AR ERE S % AEHEAES R/ (mg - g7') IFEMER SR/ (pg-¢™")
Cultivar Relative water content of soil Soluble sugar content Soluble protein content Free proline content

70 6.985+1.910a 2.501+0.116¢ 0.082+0.003bc
60 3.292+0.649b 2.749+0.159¢ 0.112+0.010be
e 50 3.456+0.448h 2.629+0.135¢ 0.041+0.007¢
Zhongnor:ghong 40 4.079+0.656ab 2.611+0.236¢ 0.034+0.001c
30 7.052+0.949a 3.410+0.204b 0.109+0.014bc
20 6.998+1.296a 3.742+0.178b 0.164+0.019b
10 4.795£0.110ab 6.382+0.284a 1.411+0.063a
70 5.978+0.327ab 5.063+0.155a 0.123+0.006b
60 6.679+0.134a 3.196+0.267¢ 0.102+0.019b
. 50 6.323+0.917ab 3.731+0.139bc 0.126+0.021b
iﬁfj 40 6.756+0.462a 5.239+0.793a 0.095+0.018b
30 7.414+1.628a 3.775+0.077bc 0.067+0.006b
20 6.604+0.322a 3.231+0.102¢ 0.129+0.002b
10 3.910+0.380c 4.381+0.272ab 1.324+0.052a

L : [l — SN /ING TR R R TE ] — A AS 7] ST &5 BB B (A 47 135 22 57 (P<0.05)

Note: The different letters in same columns indicated that there were significant differences between different soil relative water content at P<0.05

level.
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