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Morphological Response of Selected Almond Species and Interspecific
Hybrids to Drought Stress under In vitro Conditions
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Table 1. Analysis of variance of traits related to drought tolerance evaluation under in vitro conditions.

Sla o oSl
Average square soliTax o ..
Sy olaws c ; & 5 S ko) ale Jsb e s
” ol 5 olaas (#3509 o9 = I?fregrge of Source of variation
03 yoldly No. healthy Fresh weight (352) (s cedom
No. necrotic leaf leaf (2 Dry weight (g) Shoot length (cm)
4.63" 205.20™ 4.45™ 0.051™ 5.19™ 4 (Genotype) s
86.15™ 46.96™ 1.69™ 0.041™" 1.58™ 2 (Stress) s
1.43 ™ 3.02m 0.019 ™ 0.0002 ™ 0.0217 8 RS
(Genotype xStress)
1.12 5.80 0.061 0.0007 0.066 30 bl sl
(Error)
45.6 15.30 8.84 8.04 14.02 - (CV) Olyss oo

LG8 P pae NS (o0 ) 5 B dan o oS A Sl et g
* *%; significant at P<0.05 and P<0.01, respectively. ns; non-significant.

o Job
Ol oo pelS s cou llS jo aBle Jeb (i olie Sli8l L as sl flias 4Bl Job cis 4y by e ol
Vet 5o (e gl VIFA) il Jsbo (0 5 8l Jlas & bogrye (o (il YIVY) Bl sbo (it S 5o

GrmS > plol il gl pme ©glds [S0SH b b wy el g o5, (295 pll () SE) wl cud il ws
(Y IS ols plas |y (e (gl +/AY) a8l Jobo (3 ieS GN g (o ol YY) 4Bl Jobo o i

- a
I :
e
2 755%5 | .
i &~ .fy;/::,’ bA j\ o
- g8 5%%%% b5
~ AAAA L ANAN
S 18 12497 b :
Y Y o >
% - 0555 AAAS KA444
¥ 25557 595%5 12555
& 4 > Yoy Yy
- v/y_-':/’y‘ 299 KAAAA
B LAAAAA ',t)/«, e 15
1 3 55595 99999 ;7 A%
& VPP PP 20049 22
~u A4S PP PP P PP P
a [ S04 AR 1999%4
2225 22925 7555
PP Y v ”
£55%7 55555 12555
12222 veees PPl
222 2222 222
0 35 7.0
() =5 gl

Stress level (%)

B, K08 b (61 e sl Bl By b sle (oSl ploly cilies slacasis il Jsb s i cilisee ek 1) S5
(P<0.05)
Fig. 1. Effect of different stress levels on shoot length of various almond genotypes. Means with the same letter
are not significantly different (P<0.05).
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Fig. 2. Effect of different genotypes on shoot length trait. Means with the same letter are not significantly
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slgp el 5 39

F 009 O 4S5 ek ol lis g hle s talS G:ol,f sl sl 5 5 i lime (a8l L aS ol lias s
AV J58) b &8 PEG o0V Lo 50 (p,5 VITY) 5 059 0 5eS 9 950 A5 (g Jlesd & bgaye (2 5 Y10V)

Sl KoaSs b )l (g Syl 5 59y Sl aalllas 990 aliSie LBl aS sl lis 559 4 bgrpe s
(F JK8) 09: OGN @ by o (0,5 VIAY) 5 (339 (S 9 (55815 ool & b ja (2,5 YIAY) 5 (59 0 e

35 s
- b
C) 3 X 1 e
a2s ©
|,‘; <
q E l.-
LRI | Y1
0.5
0 994 p04
0 35 7.0
() = e

Stress level (%)
SOuSs Loyl e Dol LSy B> b sle Sl Lplol alize slaaigy Sis 59 g i calise Tobaw ST s
.(P<0.05) ws,las

Fig. 3. Effect of different stress levels on dry weight of various almond genotypes. Means with the same letter
are not significantly different (P<0.05).
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are not significantly different (P<0.05).
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Fig. 6. Effect of different genotypes on dry weight trait. Means with the same letter are not significantly
different (P<0.05).
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Fig. 7. Effect of different stress levels on the number of healthy leaves in various almond genotypes. Means with
the same letter are not significantly different (P<0.05).
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Fig. 9. Effect of different stress levels on the number of necrotic leaves in various almond genotypes. Means
with the same letter are not significantly different (P<0.05).
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Morphological Response of Selected Almond Species and Interspecific
Hybrids to Drought Stress under In vitro Conditions
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Drought, as one of the most significant challenges of climate change, has devastating effects
on fruit crops’ production. Using drought-tolerant scion and rootstock cultivars is one of the
strategies to reduce the impact of this stress. This study was conducted to evaluate drought
tolerance in five almond genotypes (Prunus elaeagnifolia, P. scoparia, P. eburnea, the
natural hybrid P. scoparia % P. elaeagnifolia, and the commercial rootstock GN) under in
vitro conditions in 2022 at the Horticulture Department Laboratory, Shiraz University. Shoot
tip explants were disinfected and cultured on MS medium containing GA3z (4 mg L), IBA
(0.1 mg L"), and TDZ (1 mg L"). The regenerated plantlets were exposed to drought stress
treatments (0, 3.5, and 7% polyethylene glycol (PEG)), and growth parameters including
shoot length, fresh and dry weight, and the number of healthy and necrotic leaves were
evaluated. Results showed that P. eburnea, with the highest shoot length (3.03 cm), fresh
weight (3.87 g), and dry weight (0.44 g), was the most tolerant species, while GN exhibited
the highest sensitivity. Increasing PEG concentration led to a significant reduction in growth
in all genotypes. Wild species and interspecific hybrids showed a clear advantage over the
commercial rootstock in drought tolerance. The findings confirm the efficiency of in vitro
methods for the preliminary screening of tolerant species and their application in breeding
programs.
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