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Table 1- ANOVA for irrigation and ascorbic acid effect on growth characteristics of olive cv.‘Baghmelek’

Ol (il
Mean of squares

Slaxs o] Job 7 :”5 3] P09 S o3 7039 SS9
Olppdd alio 423 . ) alw Wy Suis alw ’ s s
i Srge Sy aBlw Root aslw » 7
S.0Vv 33! Leaf Stem i Stem Leaf Leaf dry
df eararea Leaf diamet Stem fresh . fresh Stem dry fresh weight
number length weight Root dry - weight . g
er weight weight weight
Bfﬁlek 2 2246.86 ns 44.05ns  3.30ns 1.16 ns 31.54 ns 9.76 ns 12.79 ns 34.24" 3.81ns 921ns
oc
| ‘5’[:‘ 2 11968100.77" 249.05ns 2.06ns  60.667" 524.35™ 4.98 ns 232.05™ 25.43" 13.53" 1.0ns
rrigation
SazppSasl ol
Ascorbic 3 10606875.52" 451.63ns  4.44ns 346977 333073  143.30™ 24301  98.67" 4768  15.42™
acid
Sbx g bl
StygSl
Irrigation 6  326525388ns  11290.27° 958" 195117  214426” 210717 555127  191.59”  19.99ns  15.08™
xAscorbic
acid
EM 22 9035463.92 1483.37 11.48 175.83 624.21 58.88 192.88 88.91 29.88 12.63
rror
Sl e 9.37 5.44 8.97 411 11.6 7.57 8.37 8.94 111 15
C.V. (%)
o 0 g ) Jleis! pdaw )3 Iy iz BB g AW oy i 5 4y F 9 ¥
s **and *: non- significant, significant at 1% and 5% of probability levels, respectively.
Sl o) (g0t SRS (wigy Cloogad p goll F1-T Jgaa
Table 2- The effect of irrigation on growth characteristics of olive cv.'Baghmelek’
PR3 3 ot 5 s 0¥
Alass i ) Jgb . Suid 39 P S3L) Suid 339 B3] Sid
Lof $ : Bl ylas . e 48l . S
S Sy g Sy Wl Root Ay, ailw % &
Irrigati Stem j Stem Leaf ’
rrigation  Leaf area Leaf ; Stem fresh Root dry Stem dry Leaf d
) diameter . . fresh . fresh ~ earary
(cm?) number (mm) length  weight weight weight weight weight ~ Weight
(cm) (@ ) (@ (@)
©) ()
100% a a a a a a a a a a
ETerop 7575 153.6 8.26 70.42 53.49 21.28 38.93 32.27 12.32 7.34
0,
E6'I§c/0 6988° 161.72 8.172 68.58% 46.19° 21.43% 33.96° 22.86aP 11.46% 7.332
rop
33%
6169° 147.32 7.718 67.25° 44.78° 22138 33.21° 10/82° 6.982
ETCrop 21.33b
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In each column, means fallowed by the same letter are not significantly (p<0.01) based on Duncan’s multiple range test.
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Table 3- The effect of ascorbic acid on growth characteristics of olive cv. ’Baghmelek’

P31

059 5ol 4 . POk 0
KWw)| . Sis
? @M Sy dlans abl ki ‘{’b ady Suid L TN Suid
: : Leaf Stem 3
. by, Stem Leaf Sy
Ascorbic  Leaf  number  diameter ~ Stem fresh f Stem dry
_ ; resh : fresh  eafdr
acid area (mm) length weight Root dry weiaht weight weiaht eardry
(mgl) (cm?) (cm) (9) weight g ©) g weight
© @ ©
0 6589° 153.62 7.580 63.56° 39.61°¢ 21.41° 22.72b 5.512 11.17% 7.512
250 749128 153.82 8.41° 67.692 62.452 24.422 25.092 7.952 13.312 7.952
500 73752 151.1% 8.372 70.00? 39.11¢ 18.80°¢ 21.27° 7.228 10.11¢ 7.228
750 6188° 145.0° 7.84% 71.78° 51.45° 21.83° 20.87° 6.17° 11.53° 6.17°
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In each column, means fallowed by the same letter are not significantly (p<0.01) based on Duncan’s multiple range test.
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Table 4- Interaction effect of irrigation xascorbic acid on growth characteristics of young olive cv. Baghmelek

EN31)

ol s 3 059 PO Qs e PO 059
- B S g9 3laai a8l ‘{}b ) SSs Bl . 02 3 Sis
Ll Syl Sy a8l Root “lw " -
i . Leaf Stem Ay Stem Leaf Sy
igati Ascorbic Leaf b - Stem fresh - Stem dry :
Irrigation . number — diame ; fresh : fresh
acid area tor length  weight ~ Root (;I]:y weight weight weight Leaf (:]t[y
ma Lt om? cm weig weig
gLy (em) €M@ weght WEGIE Tg)t WEACweig
bed b bed d b b 22'14de b d
0 7087 151.7% 8.92¢2  67.33 45.07¢ 24.32 35.53 12.88% 6.83¢
0,
éggﬁ’ 250 7801 1587 824  7400° 7808 2333  4686°  2843% 13350 845
rop
500 86662 156.02 7.928  70.332c  33171¢f 13.95¢ 43.702 25.212 10.50¢de 7.450%¢
750 6745b-¢ 148.03¢ 7.982 70.03be 57.70° 23.51bc 29.63¢ 17.30¢ 12.54akc 6.62¢d
0 67220 157.3% 7.33bc 61.00¢ 37.66%f 21.74bc 27.47¢ 23.61b°¢ 11,290 7.30b¢
66% ETcrop 250 75492 143.0b° 8.962 67.00¢4  51.49% 22.65b¢ 37.040 25.87% 12.618bc 9.008
500 7422 154,02 8.692 73.672 53.62bc 20.89<d 33.90¢c 19.27% 9.84¢ 7.31bc
750 6255¢de 152.3% 7.68%c 72,673  42,01% 20.44¢ 37.44b 22.71bcd 12.09%d 5.714
0 5958de 151,72 6.49¢ 62.33%  36.17%f 18.16¢4 34.81bc 22.42bcd 9.35¢ 8.41%
33% ETcrop 250 7123bed 159.72 8.022 68.0°c 57.79° 27.292 34.420¢ 20.98¢de 13.972 6.41¢
500 60324 143.30¢ 8.49% 66.0¢°d 30.60f 21.550¢ 29.49¢ 19.33¢% 9.99¢% 6.89¢
750 5563¢ 134.7¢ 7.85%  72.67%  54.63b° 21.53bc 34.11bc 22.59bcd 9.97¢ 6.20cd
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In each column, means fallowed by the same letter are not significantly (p<0.01) based on Duncan’s multiple range test.
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Figure 1- The interaction effect of irrigation xascorbic acid on leaf relative water content of olive cv.Baghmelek’
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Introduction: Plant establishment is difficult in some arid and semi-arid regions of Iran because of lacking
rainfall and inadequate distribution and extreme heat. Previous studies stated that plant water parameters and
growth characteristics such as plant height, fresh and dry weight of root, stem and leaf, which is known as the
first reaction of plants, were decreased under drought stress. Therefor it is necessary to use practices with
objectives to decease the effects of drought stress on plants and increasing water use efficiency. Several studies
showed that various morphological and physiological characteristics in plants were influenced by ascorbic acid.
In fact, ascorbic acid increased plant resistance to drought stress. The purpose of this research was to investigate
the effect of ascorbic acid application on growth traits of ‘Baghmalek’ olive under 100%, 66% and 33% ET crop
by analyzing growth traits and relative water content, stem water potential and stomata resistance.

Material and Methods: This research was carried out in order to assess the effects of three levels of water
deficit (100, 66 and 33 percent of evapotranspiration (ETcop)) and four concentrations of ascorbic acid (0, 250,
500 and 750 mg IY) on some growth and physiological parameters of young olive plants cv. ‘Baghmalek’ as a
factorial experiment based on a randomized complete block design with three replications. Fresh and dry root,
stem and leaf weight, leaf number, leaf area, stem diameter, relative water content, stem water potential and
stomata resistance were measured in this research. Two years old olive trees (Olea europaea cv. ‘Baghmelak’)
were used. Seventy two plants were grown in 10 L pots, containing a mixture of field soil: sand: manure (1:1:1).
Plants were sprayed with four concentrations of ascorbic acid and irrigated every 10 days, based on the amount
of evapotranspiration of plant (ETcop). Parameters such as relative water content, stem water potential and
stomata resistance were measured at last week of the experiment and the other parameters were measured every
week. Data analysis were performed using MSTATC software and means comparison were carried out by
Duncan's multiple range test (DMRT) at 5% and 1% of probability levels.

Results and Discussion: The results indicated the growth quality was better in plants treated with 250 mg 1
ascorbic acid under water stress. Fresh and dry weight of root, stem and leaf growth, stem diameter, leaf number,
leaf area were higher in plants treated with 250 mgl ascorbic acid than untreated plants. Interaction between
water deficit stress xascorbic acid revealed information in plant characters such as fresh and dry weight, stem
diameter and leaf area simply declined as sources of water (from 100 to 66 and 33 percent) become limited, in
particular in the trees which not receiving ascorbic acid treatments. However, application of 250 and 500 mg I
ascorbic acid enhanced the amount of relative content of leaf and water potential of stem in trees under water
deficit stress. While stomata resistance was decreased in trees receiving ascorbic acid treatments. Some
researcher declared that limitation of photosynthesis could be one of the most important factors for decreasing
growth under water deficit stress. In addition, relative water content, cell turgor potential, reduced cell division,
cell enlargement and growth plant could be affected by water deficit stress. Also the results indicated that leaf
area (5952 cm), leaf number (151.7), stem diameter (6.49 mm), stem length (63.33 cm), root dry weight (18.16
g) and leaf fresh weight (9.35 g) were obtained in irrigated plants with 33% ETcrp and untreated with ascorbic
acid. Our results showed leaf number (158.7), stem length (74 cm), root fresh weight (78.08 g), stem fresh and
dry weight (46.45 and 28.43 g, respectively) and leaf fresh and dry weight (13.35 and 8.45 g, respectively) were
highest in irrigated plants with 100% ETcp and treated with 250 mg I ascorbic acid.

Conclusion: Water deficit stress could affect directly on relative water content, cell turgor potential and
reduce cell division, cell enlargement, plants photosynthesis and plant growth. The use of ascorbic acid could
effect on plants resistance to drought. In addition, various morphological and physiological traits could be
influence by ascorbic acid. The results of this research indicated that 250 mg I-* ascorbic acid concentration had
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more effects on water deficit and it seems ascorbic acid can be used to reducing the negative effects of drought
in some regions that rainfall shortage and drought is important problems.
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